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(Riaptar  II 

WL m  OP  THE  BARENTS  SKA  FLOOR 

According  to  origin  and  geological  history ,  the  seas  of  the  earth  are 
divided  into  epicontinental  or  platform  seas  and  geoaynolinal  seas. 

These  two  types  include,  to  a  larger  or  smaller  degree,  all  of  the 
marine  basins  that  are  known  to  us  (M,  V,  Klenova,  193b,  19bfl). 

l),  Q,  Panov  (1939,  19b3)  suggested  distinguishing  a  group  of  depression 
aeaa  which  were  formed  on  tho  aubmerged  alopea  of  anoient  land  masses  as 
the  folds  sagged  to  great  depths.  Exempli  gratia,  he  inoluded  in  thia 
group  the  Bering  and  Baltio  Seas,  We  do  not  see  a  great  need  for  suah 
a  division.  Based  on  the  character  of  bottom  and  geblogioal  history, 
these  basins  do  not  differ  from  other  platform  seas  but  at  the  present 
time,  due  to  extromely  narrow  oontacts  with  the  ocean,  they  bear  a 
peculiar  character. 

Also  the  geosynolinal  type  of  seas  consists  of  separate  groups  differing 
in  smaller  or  greater  degree  of  separation  from  tho  World  Ocean, 

In  the  process  of  their  geological  development,  the  separate  portions  of 
platform  seas,  as  well  as  the  entire  geosynolinal  basins,  pass  through 
stages  of  more  or  less  complete  union  with  the  ocean,  whereby  the 
circulation  of  ocean  waters  affects  all  of  the  processes  occurring  in 

the  sea, 
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The  primary  classification  by  geologioal  origin  and  further  division  by 
the  character  of  connection  with  the  ooean  and  Oceania  circulation 
enables  ua  to  inolude  all  of  the  marine  basins  existing  on  the  earth 
with  their  most  essential  characteristics  into  two  genetio  aeries  (table 
1). 

Investigations  in  marine  geology  demonstrate  that,  with  the  accumulation 
of  our  knowledge,  the  Individual  sections  of  floors  of  contemporary  seas 
are  of  different  origin,  embracing  the  platform  aa  well  as  the  geoayn- 
olinal  structures  of  land.  Thus  for  instance,  in  its  present  boundaries 
the  Caspian  Sea  floor  consists  of  a  platform  in  the  north,  of  ancient 
foldings  in  the  Mangyshlak  area,  of  foot  hills  of  the  Caucasian  Qeosyn- 
clinal  Zone  and  a  portion  of  the  Krasnovodsk  platform  farther  tc  the 
south  (of  Mangyshlak),  and  of  a  deep  depression  caused  by  the  geosynclinal 
regime  of  the  Caucasian  and  Kopet-Dagh  Mountain  formations  in  the  south* 
Ti\e  Okhotsk  Sea  floor  presents  a  platform  in  its  northern  part  and  a 
typical  geosynoline  in  its  southern  part.  The  number  of  such  examples 
increases  aa  we  acquire  more  knowledge  of  the  character  of  relief  and 
geological  structure  of  the  sea  floor. 

Therefore  it  may  be  more  correct  to  talk  of  types  of  development  of  sea 
basins  -  namely,  the  platform  and  geosynolinal  types  -  instead  of  types 
of  sea  basins,  whereby  the  development  of  individual  parts  of  one  and 
the  same  sea  basin  may  follow  one  or  the  other  pattern. 
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Table  1 


TYPES  OF  SEA  BASINS 


Type  of  sea 

i 

Seao  having  a  free 
contact  with  the  ocean 

Seas  whose  contact  with  the 
ocean  is  restricted.* 

1  1 ! 

Platform 

Barents  Sea 

White  Sea 

Kara  Sea 

Baltic  Sea 

Laptev  Sea 

Hudson  Strait 

East  Siberian  Sea 

Red  Sea  (?)** 

Chukchi  Sea 

Yellow  Sea 

North  Sea 

Baffin  Bay 

Gulf  of  Guinea 

Arabian  Sea 

Gulf  of  Bengal 

Azov  Sea 

Oeosynclinal 

Bering  Sea 

Sea  of  Japan 

Caribbean  Sea 

Okhotsk  Sea 

Gulf  of  Mexico 

East  China  Sea 

Gulf  of  California 

South  China  Sea 

Seas  of  Malayan  Archipelago 

Persian  Gulf 

Mediterranean  Sea 

Sea  of  Marmara 

Black  Sea 

*0n  the  basis  of  isolation  from  the  World  Ocean,  the  Caspian  and  Aral  seas 
appear  to  be  the  extreme  cases j  their  origin  is  associated  with  the 
development  of  a  geosynolinal  region  in  the  southern  USSR, 

*#The  Red  Sea  has  a  rather  peculiar  character  because  it  fills  a  relatively 
narrow  and  deep  graben  between  two  platform  horsts. 
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The  existing  data  as  to  the  geological  structure  of  the  sea  floor  are 
far  from  satisfactory  for  giving  a  perfect  idea  of  it,  yet  it  enables 
us  to  draw  one  undisputable  conclusion  1  the  contemporary  sea  oasins 
are  new  geological  features  whose  existing  boundaries  probably  were 
established  only  by  the  end  of  the  Tertiary  period  and  whose  final 
contours  were  delineated  in  the  Quaternary  period.  It  is  evident  that 
the  geological  processes  that  determine  the  contours  and  relief  of  con- 
tenporary  sea  floors  have  not  been  interrupted  at  the  present  time. 

One  of  the  objectives  of  marine  geology  is  the  establishment  of  the 
character  and  direction  of  movements  of  the  earth's  crust  in  the  coastal 
belt  and  bottom  areas  of  contemporary  seas. 

Evidently,  with  increase  of  our  knowledge,  we  shall  have  to  single  out 
a  mixed  type  of  sea  basins,  in  addition  to  the  platform  and  typical 
geosynclinal  seas,  i.e.  a  type  whose  various  parts  are  of  different 
origins. 

The  bottom  relief  and  contours  of  a  sea,  and  consequently  the  character 
of  its  connection  with  the  world  ocean,  are  determined  by  the  geological 
history  of  the  sea.  These  characteristics,  in  turn,  determine  the  hydro- 
logical,  specifically  the  hydrodynamic,  regime  of  a  sea.  In  interaction 
with  the  basic  geological  factors,  the  processes  occurring  in  the  water 
and  air  layers  of  the  earth  as  a  result  of  solar  energy,  which  is  mani¬ 
fest  in  climatic  zonation,  stand  out* 
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The  degree  of  separation  of  a  sea  basin  from  oceanic  circulation  causes 
regular  changes  in  the  hydrological  regime  (N.  N.  Zubov,  1938)  and,  as  a 
consequence,  changes  in  the  process  of  sedimentation,  notably  with 
respect  to  organic  substances,  sesquioxides  and  other  components  of  chemi¬ 
cal  composition  of  sediments  whose  reaction  to  changes  in  the  hydrologi¬ 
cal  regime  are  most  sensitive  (M.  V.  Klenova,  19U8). 

While  the  bydrodynamical  impact  of  water  on  the  assortment  of  sediments, 
i.e.  on  their  mechanical  composition,  is  manifest  in  all  basins  notwith¬ 
standing  their  type,  the  effects  of  purely  hydrological  and  hydrochemical 
forces  leads  to  changes  in  the  process  of  sedimentation  insofar  as  the 
composition  of  sediments  is  concerned,  in  other  words,  to  changes  in 
certain  aspects  of  the  (sedimentation)  process.  The  characteristics  of 
relief  and  contours  of  a  sea,  which  are  associated  with  the  geological 
structure  of  its  floor  and  coast,  have  an  essential  effect  also  on  the 
hydrodynamic  processes  occurring  in  it,  though,  naturally,  the  essence 
of  the  latters  effeot  on  sedimentation  does  not  change.  The  main  charac¬ 
teristics  of  relief  which  reflect  in  hydrodynamic  processes  are  the  dis¬ 
junction  and  steepness  of  its  slopes.  As  has  already  been  pointed  out, 
the  slopes  -  notably  the  coastal  slope  as  well  as  the  slopes  of  under¬ 
water  elevations  -  serve  as  an  area  of  most  intense  hydrological,  hydro - 
chemical  and  biological  activity  in  the  sea  (M.  V.  Klenova,  193U,  19U8). 
This,  in  turn,  is  indirectly  reflected  in  the  process  of  sedimentation, 
particularly,  in  the  dietribution  of  sediments  over  the  bottom* 
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As  was  pointed  out  above  ( table  1),  the  Barents  Sea  belongs  to  the  plat- 
fora  category  of  seas  having  a  wide  contact  with  the  ocean*  The  major 

t 

portion  of  its  area  lies  at  depths  not  exceeding  300  raj  only  in  the 
Central  Depression  the  depth  increases  almost  to  i±Q0  m,  but  in  the 
Western  Trench  bordering  the  Greeland  Sea  (it  increases)  to  £00  m* 

Tile  bottom  relief  of  the  Barents  Sea  reflects  the  complex  history  of  the 
Barents  Sea  Plain.  Only  detailed  surveys  enabled  us  to  obtain  a  correct 
oonoept  of  the  bottom  relief.  The  bathymetric  chart  by  P.  Nansen  (190U) 
presented  the  first  general  idea  of  the  complex  bottom  relief  of  the 
Barents  Sea.  The  next  mile  stone  was  the  bathymetric  chart  by  N*  N. 

Zubov  (1931)  which  was  already  based  on  the  data  from  Soviet  expeditions 

\ 

\ 

(fig.  13).  The  chart,  made  it  possible  to  single  out  the  basic  elements 

\ 

of  bottom  relief  of  the  Barents  Sea  and  later,  to  make  an  attempt  to 
present  a  geological  Interpretation  of  the  relief  (M.  V.  KLenova,  1933* 
1935).  Further  studies  of  the  relief  conducted  by  the  Laboratory  of 
Marine  Qeology  of  the  Polar  Institute  of  Fisheries  and  Oceanography  (P. 
S,  Vinogradova,  1957),  specifically  the  echosounding  survey,  disclosed 
a  number  of  details  lacking  on  the  preceding  charts  due  to  a  limited 
number  of  measurements,  but  they  did  not  alter  the  basic  character  of 
the  main  elements  of  bottom  relief.  The  elements  are  as  follows t  the 
banks  of  the  southern  part  of  the  sea  -  the  Kanin,  Murman  and  Goose 
banks  (Kaninskaya  banka,  Murmanskaya  banka,  Gusinaya  banka);  the  Nord- 
kapp  Trench,  (Nordkapskiy  Zhelob);  the  Central  Depression  (Tsentral'- 
tiaya  vpadina);  the  Western  Trench  (Zapadnyy  Zhelob);  the  Northern  Shoals 


turn 


1 

» 

•  \ 

TRANS-130  7/66  ! 

I 

of  Novaya  Zemlya  (Severnoye  Novozemel 1 skoye  nelkovod’ye)?  the  Central 
Elevation  (Tsentral'naya  Vozvyshennost ' ) j  the  Bear-Spitsbergen  Shoal 
(Medvezhinsko-Shpitsbergenskoye  melkovod 'ye ) }  the  Persey  Elevation 
(Vuzvyshennosf  Perseya) j  the  Northern  Plateau  (Severnoye  plato)}  and  a 
sloping  elevation  between  the  Western  Trench  (Zapadnyy  Zhelob)  and  the 
Central  Depression  (Tsentral'naya  vpagina),  the  Central  Plateau  (Tsentral'- 
naya  Plato) j  the  Pechora  Shoals  or  Shallows  (Pechorskoye  melkovod'ye)  and 
Pre-Novaya  Zemlya  Trench  (Prinovozemel'skly  Zhelob)  (fig.  lit).'1 

The  typical  features  of  the  continental  shelf  of  the, Arctic  Ocean  are  more 
or  less  extensive  bottom  depressions  in  a  general  meridional  direction 
between  which  the  continental  shelf  declines  toward  the  north.  Within 
the  limits  of  the  Barents  section  of  the  continental  shelf  the  feature 
is  manifest  in  the  form  of  depressions  to  35>0  to  LOO  ra  in  the  central  /67 

part  of  the  sea  -  namely,  in  the  Central  Depression  (Tsentral'naya 
vpadina),  the  Northeastern  Depression,  the  Franz-Viktorla  Trench  (Zheloba 
Frant3-Viktoriya)  on  the  west  and  in  Polar  Basin  Bay  (Bykhta  Polyarnogo 
basseina)  in  the  east  of  Franz  Josef  Land  (Zemlya  Frantsa  Iosifa), 


-*-The  bathymetric  chart  (fig.  ll*)  was  based  on  P.  S.  Vinogradova's  chart 
to  lat.  78°30  N  and  on  the  chart  of  Morskoy  Atlas  (vol.  1,  plate  8, 
1950)  for  the  northern  section  of  the  Barents  Sea  and  the  slope  of 
Arctic  Basin. 
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Pig.  13.  Bathyjnetric  Charts  of  the  Barents  Sea 
X  —  according  to  F.  Nansen  (1910); 

2  —  according  to  N.  N.  Zubov  (1931). 


In  the  southern  part  of  the  Barents  Sea  the  direction  of  relief  features 
is  determined  by  the  northeastern  slope  of  the  Fenno-Scandinavian  Shield. 
All  the  other  relief  features  between  the  south  island  of  Novaya  Zemlya, 
the  Vaygach  and  Pay-Khoy  islands,  on  the  one  side,  and  the  Kanin  and 
Kola  peninsulas  (poluostrov  Kanin  and  Kol'skiy  poluostrov) ,  on  the  other 
side,  extend  in  a  northwestern  direction.  On  the  eastern  Murman  the 
raetamorphic  complex  of  the  Fenno-Scandinavian  Shield  is  interrupted  in 
the  sea  and  the  depth  reaches  rapidly  100  m,  but  detailed  measurements 
(P.  S.  Vinogradova,  1957)  demonstrated  that  a  series  of  underwater 
mounds  stretch  along  the  coast.  Also  the  underwater  elevation  of  Kildin 
and  Rybach'ya  Shoals  (Klldinskaya  and  Rybach'ya  bank!)  are  stretched  out 
in  northwestern  direction. 

The  I^ybach’ya  Shoal  or  Bank,  separated  from  Rybachiy  Peninsula  (poluostrov 
Rybachiy)  by  a  relatively  deep  trench,  is  bounded  in  the  north  by  the 
eastern  branoh  of  Nordkapp  Trench  (Nordkapskiy  Zhelob),  To  the  north  of 
the  Kanin  Bank,vhioh  is  bounded  by  a  100  m  isobath,  stretches  the  Murman 
Shoal  (Murmanskoye  melkovod'ye)  in  the  same  direction  to  a  depth  of  150  m 
and  the  Murman  Bank  (Murmanskaya  banka).  Their  epurs,  at  depths 
exceeding  250  m  reach  the  area  of  the  Western-Bear  Trench  (Zapadnyy- 
Medvezhinskiy  Zhelob). 

In  addition  to  underwater  mounds  stretched  in  northwestern  direction 
there  are  several  depressions  stretched  in  the  same  direction  on  the 
extension  of  the  Nordkapp  Trench.  These  depressions  lie  between  the 
coast  of  Kola  Peninsula  (Kol'skiy  poluostrov)  and  the  elevation  of  the 
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Kanin  Bank  on  the  extension  of  the  Kanin  Nose  (Kaninskiy  Nos)  and  the 
Murman  Shoal  ( Murmansk oye  malkovod'ye). 

Farther  to  the  west  the  basio  element  of  bottom  relief  la  the  Nordkopp 

or  Norwegian  Trench.  The  deepest  part  of  the  tronoh  (with  depths 

exceeding  350  m)  adjoins  the  Nordkapp  where  an  isolated  and  slightly 

elongated  depression  is  formed  in  a  northwe stern  direction.  Still 

farther  to  the  west,  the  bottom  relief  becomes  exceptionally  oomplox 

but  the  section  lies  beyond  the  limits  of  the  Barents  Sea  region  that 

has  been  investigated  -  i„e.  on  the  line  Nordkapp-Bear  Island  (Nordkapp- 

1 

Bj/m/ya  or  Nordkapp-Ostrov  Medvezhiy). 

The  deepest  section  of  Norwegian  Trench,  whioh  is  located  within  the 
confines  of  the  Barents  Sea  and  is  adjacent  to  the  coast  of  Finmarken 
on  the  northeast,  northwest  and  north,  is  surrounded  by  elevations 
approximately  250  m  deep. 


The  central  depression  of  the  Barents  Sea  is  separated  from  the  Western- 
Bear  Trench  (Zapadnyy-Medvezhinskiy  Zhelob)  by  a  flat  elevation  of  the 
Central  Plateau  whose  depth  is  approximately  250  mj  toward  the  north  the 

^The  assumed  boundary  of  the  Barents  Sea-Cape  Nordkapp-Beur  Island,  as  a 
number  of  other  geographical  boundaries  that  have  been  assumed  earlier, 
do  not  coincide  with  the  geological  structure  of  sea  floor.  The  border 
based  on  the  line  of  depth  between  the  Barents  and  the  Greenland  sea, 
which  has  been  proposed  by  the  Polar  Institute  of  Fisheries  and  Oceano¬ 
graphy  (P.  S.  Vinogradova,  1957)  is  more  correct  because  it  reflects 
not  only  the  hydrological  and  hydrobiological  characteristics  of  the 
area  but  also  the  geological  structure  of  sea  floor.  This  border  is 
accepted  by  A.  M,  Muromtsev  (1953)  for  a  scheme  presenting  the 
divisions  of  the  World  Ocean. 
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plateau  merges  with  the  (Antral  Elevation  o#  the  llarenta  dea,  With 
increase  in  tha  quantity  of  measurements,  the  Central  Elevation  asaumeu 
wore  ami  mure  intricate  contours,  Am  can  he  seen  l»m  a  chart  (fig.  U*)» 
at  present  the  elevation  oan  bn  considered  an  consisting  a l'  tn®  parte 
situated  obliquely  with  respect  to  eaoh  other  and  slightly  elongated  in 
the  northeasterly  direction.  The  underwater  valleys  on  the  elopes  of 
the  Central  Elevation  run  in  various  directions  -  now  toward  Me  Central 
Depression,  now  toward  the  Wes torn  Trench,  The  Central  Klava Won  is 
connected  with  the  Peraey  Elevation  by  a  sloping  saddle,  but  its  south¬ 
eastern  section  is  adjacent  to  Ms  Central  Plateau)  during  Me  drying 
period  of  the  Barents  Shelf  here  evidently  stretched  a  watershed  between 
the  Western  Trench  and  the  Central  Depression,  its  direction  being  almost 
north-south* 

The  northeasterly  direction  of  individual  sectors  of  the  Central  Ele¬ 
vation  ooinoidea  with  the  seme  direction  of  the  elevation  of  the 
Qorbovyye  Islands  (ostrova  Qorbovy)  and  Me  northern  island  of  Novaya 
Zemlya,  as  well  us  with  the  hear-Hopun  (Medvoshlnsko-Nadonhdinakoya 
malkovod'ye),  The  latter,  whose  depth  is  approximately  100  m,  stretches 
in  a  nearly  north-south  direction  with  a  slight  declination  toward  the 
northeast* 
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Thou,  moat  at'  the  relief  t'aatvirett  In  the  central  seotion  of  the  Ikrente 
See  have  a  linear  character  and,  aa  has  been  pointed  out  more  titan  one* 

(N«  V,  Klenov*,  1933,  1932),  extend  in  the  predominant  Uireotion  of  the 
reoko  lying  on  tlta  coast# 

lit  tlie  northern  part  of  the  Barents  Sea  Plain,  the  character  of  the 
relief  changes,  Nxcept  for  the  Uear-Hopen  Shoal  (NadvuRhinskc-Nageahdln- 
akoyo  melkovod'ye),  which  ia  a  continuation  of  the  eaatern  parta  of 
Spitsbergen  Archipelago  and  the  Dear  Island  (UJ^mjfya  or  ostrov  Medveahiy) 
with  its  pooka  stretching  in  a  nearly  north-aouth  direction,  all  tlte 
remaining  bottom  area  ia  covered  with  a  series  of  depreaaiona  and  ele¬ 
vations  whose  formations  are  rather  intriuate  at  the  first  glanae,  With 
more  precise  knowledge  of  the  relief,  the  structural  characteristics  in 
tlie  area  appear  more  pronounced  and  v«  can  see  an  analogy  of  the  region, 
with  the  structure  of  the  Arahipelago  of  Front  Josef  Land,  for  instance# 

Aa  waa  pointed  out  above,  the  archipelago  is  characterized  by  an  alter¬ 
nation  of  deep  straits  in  north-south  and  east-west  directions  which  owe 
their  origin  to  offset  faults. 

The  valleys  lying  on  the  bottom  of  the  Barents  Sea  have  a  north-aouth 
direotion  between  the  Nordaustlandet  (Northeastern  Land)  of  Spitsbergen 
and  White  Island  (Kvitjrfya  or  ostrov  Belyy)  as  well  aa  to  the  north  of 
the  island  on  the  slope  of  the  Polar  Basin.  A  similar  valley  is  silhou¬ 
etted  between  the  White  Island  (Kvit/ya  or  ostrov  Belyy)  and  Viktoriya 
Island  (ostrov  Viktoriya).  Its  extension  northward  from  a  shoaling  dike 
between  the  islands  cuts  deeply  into  the  slope  of  the  Arctic  Basin. 
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fh«  daprwaaion  lying  botvaan  tha  Vikloriya  Island  (oatrov  ViKtoriya) 
and  Alexander  Land  (Saniya  Alakaandry)  «  that  la,  tha  Pranu-Viktoriya 
Tranoh  -  uhangaa  its  dlraotion  from  north-south  to  aaat-waat  in  tlua 
north  and  back  to  north -south  in  tha  south  at  its  Junction  with  tha 
ayatam  of  tha  Control  Depression  of  the  Barents  Sea*  The  northern  and 
southern  parts  of  Persny  Klava t ion  (Voavyshonnoat*  Peraeya),  as  well  as 
the  underwater  base  of  King  Karl  Islands  (Kong  Karls  Lana)  are  stretched 
out  in  an  almost  east-west  direction. 

The  number  of  depth  measurements  in  the  part  of  the  Barents  Sea  is  far 
from  satisfactory  for  a  perfect  conoept  of  its  relief.  However,  the 
disclosed  trends  ore  well  expressed  on  bathymetric  charts.  Further 
measurements  and  geological  studies  must  solve  the  problem  of  northward 
extension  of  the  Central  Depression  of  the  Barents  Sea  -  namely $  whether 
it  is  extended  into  the  Biay  of  Polar  Basin  or  it  is  merging  wi  th  a 
depression  lying  to  the  weot  of  the  elevation  of  Franz  Josef  Land  on  the 
southern  slope  of  the  Arctic  Basin. 

The  surface  of  depressions  and  elevations  of  the  Barents  Sea  Plain  is 
undulating,  the  variations  being  insignificant,  except  for  the  siopes 
of  elevations  where  the  relief  is  usually  complicated  with  individual 
terraces,  underwater  valleys  and  ridges.  A  great  stability  of  the  relief 
elements  of  Barents  Sea  can  be  pointed  out.  On  profiles  (fig.  l£.l)  it 
is  expressed  by  a  similar  depth  of  branching  peculiar  to  one  or  the 
other  elevation,  but  on  a  bathymetric  chart  (fig.  lb)  by  isobaths  naming 
more  or  less  parallel  to  one  another.  The  contours  of  isobaths  at 
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various  depths  repeat  one  another  fairly  vail*  Tha  underwater  v  allay  a 
lying  between  separate  elevations  and  on  their  slopes  are  outlined. 

Thus,  the  valley  lying  between  the  north  island  of  Novaya  Zeslya  and 
the  elevation  of  Qorbovyye  lalanda  (ostrova  Qorbovy)  is  marked  by  the 
200  a  isobath »  A  similar  clearly  pronounced  valley  separates  the 
Quslnaya  Shoal  or  Bank  together  with  the  shoal  oonnecting  it  with  (loose 
Island  (Quslnaya  Zemlya)  from  the  Northern  Kanin  Bank  (Severo-Kaninskaya 
banka),  the  Kanin-Kolguev  Shoal  (Kaninsko-Kolguyevskoyo  melkovod’ye)  and 
from  the  base  of  Kolguev  Island  (ostrov  Kolguyev).  Both  of  the  valleys 
seem  to  merge  with  the  Central  Depression  of  the  Barents  Sea.  The 
underwater  valley  lying  between  the  Northern  Kanin  Bank  and  the  Murman 
Bank  converge  with  the  southern  end  of  the  Central  Depression.  A 
number  of  valleys  can  also  be  noticed  on  the  southern  slope  of  Murman 
Bank  in  the  region  of  Itybach 'ya  and  Finmarken  Shoals  (Rybaeh'ysi  and 
Finmarkenskaya  banka)  where  the  slope  of  valleys  is  directed  toward  the 
eastern  branch  of  Norwegian  Trench  and  toward  the  northern  part  of 
Varanger  Fjord  (Varangerf jord). 
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It  la  notewortliy  that  the  branching  ol'  underwater  alopos  ooouro  at 
certain  depths  in  the  entire  Barents  Sea  area,  notably  from  100  to  200 
m. 

On  the  Bear-Spitsbergen  Banks  (Medvetshinsko-Spitsbergenskoye  m.)  the 
underwater  valleys  ore  defined  with  an  exclusive  clarity  as  to  the  iso¬ 
baths  on  the  slope  of  the  West  Spitsbergen  Island  (Vestspitsbergen)  with 
its  deep  and  wide  fjords.  It  can  be  readily  seen  that  with  the  lowering 
of  sea  level  by  only  100  m  the  entire  Bear-Spitsbergen  Banks  (Medvezhinsko- 
Spitsbergenskoye  m.)  becomes  one  island  with  deep  fjords  (Isfjorden, 
Bellsund,  Hornsund,  Sjfrkapp  Trench,  a  fjord  to  the  north  of  the  present 
Bear  Island  (Bjjfrn/ya  or  ostrow  Medvezhiy))  directed  toward  the  Green¬ 
land  Sea  Depression  and  having  less  deep  bays  on  tlxe  eastern  side. 

In  order  to  compare  the  bottom  relief  of  the  Barents  Sea  with  the  relief 
of  the  Russian  Platform,  we  prepared  a  schematic  profile  (fig.  15.1) 
along  the  3Uth  meridian  of  the  Dnepr  Basin  (River  Psel)  across  tne  spurs 
of  the  Central  Russian  Highland,  the  Valday  Highland  (Valdayskaya  vozvy- 
shennost*}>  Tikhrinskaya  Gryada,  Shokshinskaya  Gryada  in  Petrozavodsk 
area,  Kandalakshskiy  Bay  (Kandalakshskiy  zaliv),  Kola  Peninsula  (Kol'skiy 
Poluostrov)  and  Kil'din  Island  (ostrov  Kil'din),  which  was  plotted  in  an 
exaggerated  scale  to  make  it  correspondingly  analogous  to  the  profiles 
of  the  Barents  Sea.  If  the  ratio  of  vertioal  and  horizontal  scales  is 
1:$00,  the  relief  of  the  Russian  Plain  with  its  sloping  highlands  is 
analogous  to  the  relief  of  ths  Barents  Sea  platform  (fig.  15.2). 
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Typical  are  the  undulating  surface  at  various  depth  levels,  maintained 
depth  of  branching  for  each  positive  relief  element  and  complicated 
citaraoter  of  slopes,  which  is  underscored  by  the  direction  of  profiles 
along  meridians  without  accounting  for  the  actual  extension  of  relief 
elements.  Steeper  slopes,  which  as  a  result  of  the  distorted  scales 
approach  the  vertical,  can  be  seen  in  the  areas  characterized  by  fractures 
on  the  northern  slope  of  Shokshinskaya  Gryada,  at  Kandalakshsldy  Bay 
(K.  zaliv),  on  the  northern  slope  of  Kola  Peninsula  (Kol 1 skiy  poluostrov) 
and  on  Kil'din  Island  (ostrov  Kil'din). 

As  had  to  be  pointed  out  more  than  once,  the  Central  Depression  of  the 
Barents  Sea  and  the  Northeastern  Depression  to  the  north  of  the  former, 
which  farther  merges  with  the  Polar  Basin  Bay  (Bukhta  Polyarnogo 
basseina),  represent  a  very  old  structural  element  of  the  earth's  surface* 
We  consider  it  as  the  northern  extension  of  the  Caspian-Pre-Ural  Flexure 
(Kaspiysko-Predural ' skiy  progib)  (19U8),  which  is  extended  also  south¬ 
ward  toward  the  Indian  Ocean  and  its  boundaries. 

N.  S,  Shatskii  (191*8)  considers  the  flexure  -  i.e.  the  East  Russian 
Flexure  Zone  -  as  a  complex  structure  of  the  highest  order  unifying  a 
series  of  synclines  and  antisynclines  whose  development  started  by  the 
end  of  Devonian  age.  According  to  N.  S.  Shatskii,  in  the  Devonian  age, 
the  entire  structure  of  the  Russian  Platform  was  almost  exclusively 
determined  by  the  general  East-West  structures.  During  the  folding  of 
the  East  Russian  Depression,  which  was  especially  intensive  in  the 
Carbonaceous  period  and  continued  in  the  Permian  epoch,  the  East-West 
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structures  assumed  a  subordinate  significance.  To  a  degree  they  appeared 
by  the  end  of  Permian  epoch  and  in  the  Triassic  period,  but,  on  the 
whole,  in  the  Mesozoic  and  Cenozoic  eras  continued  a  deep  sagging  of  the 
East  Russian  Zone  -  namely,  the  Pre-Caspian  Depression  and  the  Volga 
Syncline. 

N.  S.  Shatskii  assumed  that  the  flexure  is  gradually  wedging  toward  the 
Kama  Basin.  However,  the  compilation  of  data  obtained  from  drillings 
(A.  A.  Bakirov,  195U)  shows  that  the  Kama-Pechora  (Kamsko-Peehorakaya) , 
the  Saratov-Ryazan '  (Saratovsko-Ryazanskaya)  and  Pre-Caspian  depressions 
form  a  series  of  formations  stretched  out  in  a  general  north-south 

i 

direction  and  having  several  bends  which  seem  to  bypass  individual  ledges 
of  a  crystallic  foundation.  The  depression  system  can  be  readily  con¬ 
tinued  northward  across  the  neck  of  the  White  Sea  (Gorlo  Belogo  Morya) 
toward  the  Central  Depression  of  the  Barents  Sea.  This  pres  nts  a  possi¬ 
bility  to  talk  about  a  continuous  chain  of  features  which  at  places 
deviate  from  north-south  direction  by  projecting  blocks  of  crystalline 
foundations  -  which  are  evidently  the  remains  of  ancient  East-West 
structures. 

It  can  be  mentioned  that,  according  to  the  distribution  of  magnetic 
anomalies,  A.  D.  Arkhangel * skii  (1937)  established  the  presence  of  the 
same  trends  in  the  pre-Cambrian  layer  and  pointed  out  that  the  east-west 
system  is  older  and  that  the  north-south  system  bends  around  it.  On 
the  Kola  Peninsula  (Kol'skiy  poluostrov),  however,  the  north-south  for¬ 
mations  of  Archean  rocks  appear  to  be  older,  while  the  northwestern 
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formations  are  patterned  after  the  Proterozoic  foldings  (the  Baykal  or 
reef -shaped,  according  to  N.  S»  Shatskii). 

As  was  pointed  out  by  A.  P.  Karpinskii  (1919,  1939),  a  characteristic 
feature  of  the  structure  and  development  of  the  Russian  Platform  is  the 
alternation  of  basins  extending  in  a  nearly  east-west  direction  with  the 
basins  extending  in  nearly  north-south  direction  (p.  123).  According  to 
A.  P«  Karpinskii,  the  greater  part  of  the  dislocations  on  ths  Russian 
Platform  are  associated  with  alternation  of  north-south  and  east-west 
depressions.  In  the  relief  of  the  Barents  Sea  Plain  these  structural 
features  are  also  expressed  clearly  enough. 

All  the  other  relief  elements  between  the  south  island  of  Novaya  Zemlya, 
Vaygach  and  Pay-Khoy,  on  the  one  side,  and  the  Kanin  and  Kola  peninsulas 
(poluostrov  Kanin  and  Kol'skiy  poluostrov),  on  the  other  side,  are 
stretched  out  in  northwestern  direction.  As  is  known,  the  pattern  has 
a  reef -shaped  folding  on  the  Varanger  ( Va range rhalv/ya )  and  Rybachiy 
peninsulas  (poluostrov  Rybachiy),  on  ostrov  Kil’din,  the  Kanin  and  Timan. 

The  underwater  elevations  that  are  stretched  out  in  northwestern  direction 
along  the  coast  are,  of  course,  composed  basically  of  old,  undoubtedly, 
pre-Cambrian  rocks  and  have  a  common  origin  with  the  remains  of  reef- 
rock  foldings  of  Varanger  (Varangerhalv/ya)  and  Rybachiy  peninsulas  and 
Kil'din  Island  (ostrov  Kil'din).  During  the  later  geological  processes 
they  were  intensely  levelled  off  and  covered  by  clayey  sediments,  or 
possibly,  by  glacial  formations. 
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Thus,  the  weak  marks  of  pre-Cambrian  foldings  that  stretch  along  the 
northeastern  and  northern  slopes  of  the  Fenno -Scandinavian  Shield  can 
be  traced  from  the  Timan-Kanin  zone  throughout  the  entire  system  of 
the  relief  elements  described  above.  The  existence  of  an  older  north- 
south  flexure  is  expressed  in  the  system  of  relief  elements  in  the  form 
of  a  valley  stretched  in  northwestern  direction,  which  has  been  possibly 
used  in  a  regression  stage  of  a  great  river  flowing  from  the  Russian 
Plain  (the  predecessor  of  Severnaya  Dvina). 

During  the  Caledonian  period  of  tectogenesis  the  basic  folding  occurred 
to  the  west  of  the  Bering  Sea  Platform,  but  the  traces  of  Caledonian 
movers nt 8  are  also  found  in  its  southern  and  eastern  sections. 

The  Caledonian  foldings,  which  to  the  west  of  the  Fenno-Scandinavian 
Shield  are  stretched  out  in  nearly  north-south  direction,  cut  off  the 
Proterozoic  folds  and  proceed,  in  the  north,  along  the  west  coast  of 
Spitsbergen.  It  is  interrupted  by  the  Western-Bear  Trenoh  (West em- 
Medvezhinskiy  Trenoh),  which  is  evidently  a  newer  relief  element  dls- 
seoting  the  old  folds.  The  Caledonian  foldings  of  Norway  have  renewed 
the  system  of  north-south  formations  of  older  periods.  On  land  there 
is  only  one  place  where  at  the  present  time  one  can  find  Caledonian  folds 
intersecting  the  preceding  reef-rook  formations  -  namely:  Finmarken  and 
Var anger  peninsula  (Varangerhalv/ya).  Hero  the  north-south  formations 
deviate  slightly  toward  the  northeast  and  the  Caledonian  movements  re¬ 
shape  to  a  degree  the  older  foldings.  The  proaeae  is  accompanied  by 
numerous  fractures,  faults  and  overthrust  foldings.  A  relatively 
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unstable  region  is  formed  here.  The  coastal  contours  and  bottom  relief 
become  extremely  complex.  The  formation  of  bottom  relief  in  this  region 
which  is  determined  by  a  system  of  numerous  fractures  and  faults,  is 
elucidated  by  0*  Holtedahl  (I9ii0). 

On  Spitsbergen  the  Caledonian  folds  preserve  north-south  and  north¬ 
easterly  direction.  The  latter  is  determined  here,  evidently,  by  the 
western  edge  of  the  Central  Barents  Sea  Platform.  The  Caledonian  move¬ 
ments  also  reshape  to  a  degree  the  oldest  rocks  of  the  Nordaustlandet 
vSevero-Vostochnaya  Zemlya)  where  the  foldings  and  the  degree  of  meta¬ 
morphosis  of  rooks  become  gradually  extinguished  from  the  west  coast  of 
Spitsbergen  eastward  (K.  Sandford,  1900).  The  northeasterly  formation 
have  been  preserved  in  the  bottom  relief  of  the  Central  Elevation.  As 
was  pointed  out  above,  only  weak  traces  of  Caledonian  folds  are  found 
on  the  Northern  Ural  Mountains  and  on  Novaya  Zemlya,  which  at  times 
reflect  only  interruptions  of  sediments.  In  the  southern  seotion  on 
Kanin,  Pay-Khoy  and  on  the  south  island  of  Novaya  Zemlya  it  is  subordi¬ 
nated  to  northwesterly  formations  of  older  folds.  Farther  to  the  north, 
the  shoals  (melkovcd'ye)  adjacent  to  the  North  Island  of  Novaya  Zemlya 
in  the  area  of  Oorbcvyye  Islands  (ostrova  Qorbovy)  and  partly  on  Quainaya 
Shoal  can  be  considered  as  the  remal ns  of  Caledonian  folds.  These 
Caledonian  elevations  served  as  a  source  of  material  for  the  Silurian 
Sandstones  and  conglomerates  of  the  North  Island  of  Novaya  Zemlya.  They 
were  evidently  formed  along  the  eastern  edge  of  the  Central  Barents  Sea 
Platform,  limiting  from  the  east  the  system  of  the  oldest  north-south 
depressions. 
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As  on  the  Russian  Platform,  the  formations  of  the  oldest  reef -rock  for¬ 
mations  which  are  stretched  out  approximately  in  a  east-west  direction 
have  been  replaced  by  north-south  and  northeasterly  formations  of 
Caledonian  structures.  By  the  end  of  Caledonian  period,  a  general  ri3e 
of  the  Russian  Platform  took  place,  as  one  can  see  when  examining  the 
geological  structure  of  the  Barents  Sea  coast,  also  the  western  part 
of  continental  shelf,  which  is  now  covered  by  the  sea,  was  subject  to 
a  continental  regime. 


In  the  Devonian  period  began  the  sinking  of  the  eastern  part  of  Russian 
Platform,  which  continued  to  the  end  of  the  Paleozoic  Era  and  was 
accompanied  by  a  widening  of  the  continent  along  the  Baltic  Shield.  In 
analogy  with  the  Russian  Platform,  one  may  think  that  the  tendency  to¬ 
ward  rising  was  also  preserved  to  the  northeast  of  the  Baltic  Shield 
within  the  limits  of  the  southern  part  of  the  contemporary  Barents  Sea 
and  contiguous  to  the  Baltic  Shield  of  reef -rook  formations. 


In  further  stageo  of  development  the  north-south  pattern,  which  was  well 
pronounood  in  the  Horoynian  folding  of  the  Ural  Mountains,  was  subordi¬ 
nated  to  the  direction  of  older  structures  in  the  Barents  S-r a  floor, 
which  were  stretched  out  in  northwesterly  direction  in  the  south  and  in 
northeasterly  direction  in  the  north  and  which  led  to  a  typioal  folding 
of  the  entire  system  of  the  Polar  Ural  and  the  foldings  of  Novaya  Zemlya. 
Tiie  Hercynian  foldings  of  Novaya  Zemlya  are  slightly  reflected  in  the 
system  of  Central  and  Northeastern  depressions. 
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On  the  Barents  Sea  floor  the  traooa  of  Heroynlan  foldings  that  had 
formed  the  two  islands  of  Novaya  Zemlyu  are  weakly  pronounced.  Between 
the  eastern  edge  of  the  Central  Barents  Sea  Platform  and,  evidently, 
the  rigid  structure  of  the  Kara  Sea  (Karakoye  More)  floor,  the  Haroynian 
foldings  bend  eastward  and,  interlocking  with  the  foldings  of  Severnaya 
Zemlya  -  according  to  V.  S.  Tokarev  -  penetrate  into  the  Polar  Basin* 

In  the  Post-Heroynian  period,  when  the  north-south  pattern  in  the  deepest 
depression  of  the  Russian  Platform  was  again  replaced  by  the  east-west 
pattern  and  the  area  itself  was  displaced  toward  the  south  and  southeast, 
the  sagging  affected  the  northv astern  portion  of  the  Barents  Sea,  whore 
its  traces  have  been  preserved  on  Spitsbergen  in  the  form  of  thick  layers 
of  Triassic  and  Jurassio  sediments.  Also  the  southeastern  portion  of 
the  sea,  which  adjoins  the  Pechora  Depression  (Peohorskaya  depreasiya) 
and  is  filled  with  Mesozoic  sediments,  was  subject  to  sagging. 

Thus  we  single  out  elements  of  various  ages  in  the  structural  composition 
of  the  Barents  Sea  Platform  (fig.  16).  The  most  important  and  oldest 
structural  element  is  the  oentral  flexure  of  the  Barents  Sea  which 
coincides  with  the  system  of  its  relatively  deep  depressions.  In  the 
southern  part  it  adjoins  the  Pechora-Vaygaoh  Depression  which  evidently 
appears  to  be  a  later  formation  because  its  axis  coincides  with  the  reef- 
shaped  foldings.  The  southeni  portion  of  the  Barents  Sea  with  its  system 
of  sloping  elevations  and  depressions  having  a  northwestern  direction  is 
assigned  by  us  to  the  area  inherited  from  the  Proterozoic  foldings.  It 
could  be  pointed  out  that  in  the  southern  portion  of  the  Barents  Sea, 
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the  eye tew  of  elevations  crossing  the  north-south  depress! on  lamia  it 
a  ?urvad  swop*  In  the  wester  part  one  non  find  traoea  of  t he  Cale¬ 
donian  structures  whose  rewains  on  tlie  sea  floor  are  evidently  found 
along  the  banka  of  trenches  In  the  Greenland  dea*  A  ay  a  taw  of  north - 
south  or  marly  north-south  formations  (northeasterly),  possibly  of 
Caledonian  origin,  oun  he  traoert  on  the  Central  Elevation  and  near  the 
northern  island  of  ilovemaya  Saadya, 
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Fig,  16.  Diagram  of  Barents  Sea  Structure* 
1  —  axis  of  bends} 

3  —  directions  of  Proterozoic  folds; 

3  —  Caledonian  folds; 

U  —  Heroynian  folds; 

J>  —  Tertiary  movements; 

6  —  fraotures. 
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The  Heroynl&n  folds  looking  the  Ural-Novaya  Zemlya  geosynclinal  area 
oame  across  the  rigid  structures  of  the  Barents  Sea  floor,  which  had 
been  formed  earlier,  and  so  we  cannot  find  more  or  less  dependable  traces 
of  the  foldings*  It  is  possible  that  during  the  period  the  movements 
on  the  Barents  Sea  floor,  as  well  as  in  the  areas  of  Kanin,  Tlman  and 
Novaya  Zemlya,  occurred  in  the  same  direction  as  in  the  case  of  Cale¬ 
donian  movements. 

In  the  northern  section  of  tha  Barents  Sea,  an  area  of  Tertiary  move¬ 
ments,  notably  of  the  disjunctive  type,  stands  out.  This  is  the  oldest 
section  of  the  Barents  Sea  Plain  vl*ich  began  to  sag  in  the  Jurassic 
period.  Evidently,  the  sagging  was  accompanied  by  fractures  and  basalt 
eruptions,  continued  to  the  Quaternary  period  and  is  continuing  also  at 
the  present  time  -  though  in  a  more  quiet  way  -  in  connection  with  the 
formation  of  the  deep  depression  of  the  Arctic  Ocean, 

New  fractures  bound  the  Barents  Sea  floor  from  the  side  of  Kola  Peninsula 
(Kol'skiy  poluostrov)  and  Finmarken,  as  well  as  near  Novaya  Zemlya, 
along  the  coast  of  Franz  Josef  Land  and  Spitsbergen  Archipelago*  They 
undoubtedly  exist  at  places  on  the  sea  floor,  reflecting  on  echograws 
in  the  shape  of  steep  banks,  as  for  instance  at  the  west  end  of  Qoose 
Shoal  (Gusinaya  banka),  in  Pre-Novaya  Zemlya  Trench  (Prinovozemel ' skiy 
Trench)  and  in  other  places  (P,  S.  Vinogradova,  1957)* 

Comparisons  of  the  history  of  geotectonic  development  in  the  Russian 
Platform  and  the  continuation  of  the  latter  northward  under  the  Barents 
Sea  floor  shows  With  a  complete  obviousness  that  shifts  from  north-south 
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to  east-west  patterns  are  general  in  character.  V.  7.  Belousov  points 
out  (19f>li)  that  despite  the  failure  of  many  attempts  in  "geometrizing" 
the  structure  of  earth's  surface,  "certain  geometric  rules  in  the 
structure  of  earth's  crust  exist  and  they  cannot  be  eliminated  altogether 
from  the  account."  (Page  11). 

The  analysis  of  bottom  relief  in  the  Barents  Sea  area  and  in  other  basins, 
the  Caspian  Basin  for  instance,  raise  an  essential  problem  -  namely: 
the  structure  of  the  so-called  "intersections",  i.  e.  the  intersection 
areas  of  north-south  and  east-west  patterns  of  elevations  and  depressions. 
As  we  already  had  to  point  out,1  within  the  confines  of  the  Caspian  Sea 
one  can  see  that  deep  depressions  are  formed  at  the  Intersections  of  two 
zones  of  depressions,  as  for  instance  the  South  Caspian  Depression}  a 
complex  system  of  relatively  small  foldings,  which  leads  to  a  great 
complexity  of  sea  bottom,  is  formed  at  the  intersection  of  the  elevation 
of  Caucasian  Mountains  with  the  northwestern  and  north-south  patterns  of 
Caspian  Depression.  One  c an  think  that  it  is  in  such  intersection  areas 
where  the  crystalline  foundation  md  the  lower  structural  layers  of 
sediments  are  subjeot  to  stresses  in  various  directions,  which  occurs 
in  platforms  as  well  as  in  geosynclines  and  leads  to  a  considerable 
structural  complexity  of  the  areas.  Evidently,  in  the  latest  stages  of 
geoteotonio  development  such  areas  are  characterized  by  a  maximum  of 
mobility. 

T - 

Conference  on  tectonics  of  the  Alpine  geosynclinal  area  of  the  USSR 

from  September  1U  to  20,  195&. 
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In  the  Barents  Sea  one  can  find  such  a  typical  "intersection"  in  the 
southwestern  part  -  Finmarken  and  Var anger  Peninsula  (Varangerhalvjrfya), 
as  well  as  in  the  adjacent  section  of  sea  floor*  Here  a  seam  of  Cale¬ 
donian  folds  stretching  in  nearly  meridional  direction  are  found  to¬ 
gether  with  northwesterly  formations  of  older  reef  structures.  It  is 
not  by  chance  that  a  fracture  whose  character  is  evidently  reminiscent 
of  the  fracture  associated  with  the  formation  of  the  northern  part  of 
the  Atlantic  Ocean  (A.  V.  Peive ,  19U5)  did  occur  along  &he  seam.  Along 
the  line  of  the  fracture,  a  flexure  of  the  sea  bottom  occurred  on  the 
slope,  extending  from  the  continental  shoal  of  the  Barents  Sea  westward 
to  the  great  depths  of  the  Greenland  Sea. 

The  absence  of  traces  of  the  Caledonian  foldings  on  the  slope  between 
Finmarken  and  Bear  Island  (Bj/m/ya  or  ostrov  Medvezhiy)  appears  to  be 
rather  puzzling.  One  may,  evidently,  think  that  this  is  associated  with 
incomplete  investigation  of  the  bottom  relief.  Also  geophysical  investi¬ 
gation  are  needed  in  this  case  -  investigations  which  would  enable  us  to 
clarify  the  geological  structure  of  Skondika  0.  De  Qeer  -  the  contemporary 
Greenland  Sea. 

In  the  northern  part  of  the  Bering  Sea  the  meridional  pattern  of  Cale¬ 
donian  folds  is  cut  off  by  the  descending  continental  shoal  of  western 
depression  of  the  Arctic  Basin.  The  investigation  of  bottom  relief  to 
the  north  of  Franz  Josef  Land  along  the  slope  of  Arctic  Basin  enables  us 
to  elucidate  the  character  of  the  contact.  Undoubtedly,  the  combination 
of  north-south  and  east-west  fractures,  which  has  created  a  network  of 
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straits  In  the  Franz  Josef  Archipelago,  Is  genetically  associated  with 
the  lowering  of  bottom  in  the  western  section  of  the  Arctic  Basin*  Here, 
as  in  the  west,  an  unstable  zone  has  been  formed,  which  may  possibly  be 
associated  with  the  fracture  determining  the  direction  of  the  edge  of 
the  Barents -Kara  Shelf  that  runs  parallel  to  the  Verkhoyansk  folding 
of  the  Lomonosov  Ridge  (ANII,  19%)* 

In  analogy  with  mountain  regions,  of  which  a  concept  of  specific  forms 
of  tectonic  movements  causing  a  rise  and  rejuvenation  of  the  relief  of 
old  structures  (N.  I*  Nikolaev,  19%)  is  being  developed  at  the  present 
time,  it  can  be  assumed  that  the  origin  of  the  Barents  Sea  is  associated 
with  movements  having  opposite  signs  but  being  analogous  with  respect  to 
their  character.  When  the  lowering  of  the  North  Atlantic  and  Arctic 
oceans  took  plaoe,  the  Barents  Sea  Shelf  was  also  sinking,  but,  in  line 
with  observations  in  the  areas  of  ancient  mountain  formations,  the  rate 
at  which  the  various  structures  sank  was  different,  i.e.  the  lowering 
was  subject  to  differential  movements.  This  ultimately  led  to  the  preser¬ 
vation  of  reef  elements  on  the  sea  floor,  which  are  associated  with  geo¬ 
logical  structures  of  various  ages  and  has  determined  the  complex 
bottom  relief  of  the  Barents  Sea.  Further,  the  positive  elements  of 
bottom  relief  appeared  to  be  coordinated  with  mountain  structures  of 
various  ages* 

The  characteristics  of  bottom  relief  of  the  Barents  Sea,  which  were 
discussed  above,  had  been  inherited  from  its  past  geological  history* 

The  present  stage  in  the  development  of  the  relief  is  characterized  by 
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the  presence  of  underwater  terraces  and  submerged  coastal  lines »  As  we 
already  had  to  point  out,  the  old  coastal  line  of  the  Barents  Sea  that 
is  most  clearly  pronounced  (M.  V,  Klenova,  1931*  1939*  191*8)  is  found  at 
a  depth  of  approximately  180  m  in  its  eastern  seotor  and  approximately 
220  m  in  the  western  section,  the  mean  isobath  being  200  m.  This  old 
coastal  line  and  the  underwater  terrace  serves  as  a  favorite  place  for 
the  accumulation  of  commercial  fish,  the  cod  for  instance* 

The  presence  of  the  old  coastal  delineation  at  the  depth  was  established 
in  1931  on  the  basis  of  a  thorough  analysis  of  bottom  relief  (but  not 
along  the  200  m  isobath,  as  it  is  assumed  by  A.  P.  Lisitsyn,  and  G.  B. 
Udintsev,  19!?3)  which  makes  it  possible  to  detect  clearly  pronounced 
projections  at  depth  even  with  the  aid  of  a  small  number  of  measurements, 
which  is  in  addition,  accompanied  by  the  accumulation  of  large  fragments 
of  rocks  and  outcrops  of  rocks  occurring  in  their  place  of  origin*  This 
was  found  on  the  slope  of  Goose  (Gusinaya  banka)  (fig.  17.1)  and  Bear 
Shoals  (Medvezhinskaya  banka)  (fig.  17.2)  and  confirmed  by  numerous  echo- 
soundings  which  were  recently  carried  out  by  the  Laboratory  of  Marine 
Geology  PINRO.  The  extension  of  the  200  m  isobath  that  is  seen  in  the  V- 
shaped  curve  (1931)  serves  as  an  illustrative  example  of  the  typical 
relief  feature. 


Also  the  underwater  terrace  or  the  surface  of  leveling  is  clearly  pro¬ 
nounced  at  a  depth  of  70  ra,  notably  in  the  southeastern  part  of  the  sea, 
where  it  also  serves  as  a  place  for  the  accumulation  of  commercial  fish 
and  good  catches* 
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Novaya  Zemlya,  Guba  Chernaya j-Timan  Coast  (Timanskii  bereg) 

Novaya  Zemlya;  Kolguyev  Island  (ostrov  Kolguyev);  Novaya 
Zemlya;  Kanin  Land  (Kaninskaya  Zemlya). 
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As  can  be  seen  from  the  bathymetric  chart  (fig.  ll*),  the  200  m  isobath, 
as  in  the  case  of  earlier  bathymetric  charts,  is  characterized  by  a 
maximum  sinuosity.  This,  undoubtedly,  indicates  a  rather  long  period 
during  which  the  Barents  Sea  was  confined  within  these  limits,  and  a 
relatively  rapid  transgression  of  the  sea  to  the  present  day  boundaries 
during  which  the  relief  of  coastal  areas  could  not  become  leveled.  The 
character  of  relief  within  the  bounds  of  the  70  m  terrace,  on  the 
contrary,  shows  that  either  the  transgression  was  extremely  slow  in  the 
areas  or  they  were  subject  to  more  than  one  leveling  and  submergence. 

The  latter  supposition  is  more  probable. 

The  presence  of  two  main  underwater  stages  on  the  Barents  Sea  floor  we 
can  see  is  the  reflection  of  two  mile  stones -in  the  history  of  Quaternary 
period,  which  is  associated  with  two  glaciations  whose  vestiges  are  most 
clearly  discernible  on  the  Russian  Plain  (M.  V.  KLenova,  1939). 

In  his  review  on  the  Quaternary  period  of  the  Arctic,  V.  N.  Saks  (191*8) 
presents  a  table  of  Quaternary  sediments  in  the  western  part  of  the 
Soviet  Arctic,  including  the  coast  of  the  Barents  Sea}  the  table  is 
based  on  a  more  complete  survey  material. 

In  his  study  (191*8)  V.  N.  Saks  objects  to  the  view  that  the  submergence 
of  the  coastal  line  of  the  Barents  Sea  to  a  depth  of  approximately  200  m 
occurred  in  the  maximum  glaciation  but  the  submergence  of  coastal  line 
to  a  depth  of  60  to  70  m  to  the  last  glaciation.  Besides,  he  remarks 
that  during  the  Zyryanian  Glaciation  (Zyryanskoye  oledeneniye)  sea  level 
was  higher  than  at  the  present  time  because  the  glaciers  descending  from 
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Novaya  Zemlya  to  the  lower  reaches  of  the  Pechora  River  and  Kolguyev 
Island  (ostrov  Kolguev)  brought  materials  characteristic  of  subaqueous 
deposits.  According  to  V.  N.  Saks,  the  Pay-Khoy  was  inundated  during 
the  time.  However,  V.  N.  Saks  mentions  that  in  the  epoch  following  the 
Zyryanian  Glaciation  a  regression  of  sea  took  place  along  the  entire 
Siberian  coast.  During  the  time,  the  rivers  penetrated  deeply  into  the 
sediments  of  glacial  epoch,  forming  underwater  beds  to  a  depth  of  $0  to 
60  m  (V.  N.  Saks,  19U8,  p.  72). 

According  to  V.  N.  Saks,  the  formation  of  Novaya  Zemlya  straits,  the 
proliv  (strait)  Karskiye  vorcta  for  instance,  had  occurred  during  the 
glaciation  maximum  in  the  place  of  an  old  river  valley. 

In  a  later  study,  7.  N.  Saks  (1953)  ascribes  the  vestiges  of  the  oldest 
coastal  line,  which  was  detected  by  us  at  a  depth  of  180  to  200  m,  to 
the  epoch  of  Zyryanian  Glaciation,  to  which,  in  his  opinion,  also  the 
formation  of  the  sand-covered  layer  of  sediments  in  the  Arctic  Ocean  must 
be  appertained.  Judging  by  the  radioactivity  in  sediments,  the  period 
characterized  by  a  low  coastal  line  ended  30  to  35  thousands  years  ago. 

However,  on  the  basis  of  new  data,  we  are  inclined  to  ascribe  the  old 
most  clearly  pronounced  coastal  line  on  the  Barents  Sea  floor  near  the 
present  200  m  isobath  to  the  time  of  glaciation  maximum.  The  supposition 
is  supported  by  the  indentation  of  the  slopes  between  100  m  and  200  m 
isobaths,  which  may  be  associated  with  a  erosional  remnants  of  land  denu¬ 
dation  agents.  Besides*  the  surface  of  the  coastal  plain  was  undulating 
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and,  not  abraded,  submerged  at  a  relatively  rapid  rate.  This  could 
happen  as  a  result  of  eustatic  rise  of  sea  level  associated  with  the 
melting  of  glaciers  of  the  maximum  glaciation* 

The  boreal  transgression  following  the  glaciation  reached  a  height  of 
100  m  above  the  present  sea  level  and  was  accompanied  by  the  appearance 
of  warm-blooded  fauna.  It  is  possible  that  one  of  such  transgressions 
was  the  White  Sea  transgression  that  rose  UO  m  above  the  present  sea 
level  and  was  mentioned  by  M.  A.  Lavrova  (1937)  as  pertaining  to  the 
White  Sea  and  the  Pechora. 

/79 

The  submerged  coastal  line  or  the  surface  that  had  been  leveled  to  70 
to  100  m  (fig.  18)  corresponds  to  the  last  great  glaciation.  The  bottom 
relief  above  the  depth  differs  considerably  from  deeper  areas  by  its 
leveled  surface.  Sharp  shifts  in  depth  are  absent  here;  even  on  a 
distorted  scale  (fig.  17*2)  the  bottom  surface  is  only  slightly  undu¬ 
lating.  Only  a  very  thorough  analysis  enables  us  to  detect  the  traces 
of  the  Pechora  valley  and  other  large  valleys  on  this  surface,  whioh  are 
very  clearly  pronounced  on  the  relief  between  100  and  200  m.  This  is  a 
consequence  of  repeated  alternating  transgressions  and  regressions.  The 
reason  favoring  the  great  age  of  the  coastal  line  near  the  200  m  isobath 
is  also  the  presence  of  completely  abraded  (rounded)  stones  found  at  con¬ 
siderable  depths,  while  at  smaller  depths  a  fresh  material  predominates 
(M.  V.  Klenova,  1939). 
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Fig,  18.  Fluctuations  of  Barents  Sea  Level  in  the 
Quaternary  Epoch. 

1  —  maxhaun  glaciation  Q3J  2  — »  interglacial 
transgression  (boreal);  3  —  last  glaciation  -  Qi*l 
U  —»  late  glaoial  transgression)  $  —  regression) 

6  —  postglacial  transgression)  7  —  regression 
and  contewporaiy  transgression. 

Dotted  lines  show  the  posi* ' on  of  sub-aerial  terraces 
associated  with  the  rise  of  land. 


X-axis  *  25*0  thousand  years  200 


•  •  •  • 


’tjxv ?vi >vv>i^^Wgay?Wt?W»  55W  skwhij^  f.1^ 


I 

I  * 

l  * 


TRANS-130 


•? 


j 

\ 

] 


37/79 


One  cannot  agree  with  the  suggestion  of  V.  N.  Saks  that  the  old  200  m 
coastal  line  pertains  to  the  period  of  Neo-Quaternary  (Zyryanian, 
according  to  his  terminology)  glaciation.  There  is  no  need  to  associ¬ 
ate  the  formation  of  the  old  coastal  line  with  the  coarse-grained 
sediments  found  in  the  Arctic  Basin. 


A  simple  arithmetic  counting  demonstrates  that  if  the  sandy  depth  level 
has  been  formed  UO  thousand  years  ago,  the  rate  of  sedimentation  should 
have  been  6  nan  a  year.  During  the  time,  several  transgressions  and 
regressions  have  taken  place  and  therefore,  assuming  that  the  coastal 
line  is  so  young,  one  must  admit  that  the  contemporary  movements  in  the 
Barents  Sea  area  occur  at  a  very  great  speed,  exceeding  on  the  average 
even  the  speed  of  movement  of  folds  in  the  Caucasus  where,  according  to 
the  majority  of  investigators,  the  average  speed  of  movements  does  not 
exceed  1  to  2  mm  a  year. 

V.  N.  Saks  points  out  a  limited  contact  of  the  Arctic  Ocean  with  the 
Atlantic  Ocean  during  the  formation  of  sand  deposits.  However,  a  complete 
dwing  of  the  Barents  Sea  was  not  necessary  for  limiting  contact!  the 
presence  of  thiok  ice  ridges  sliding  into  the  sea  from  Greenland;  Fenno- 
Scandinavian,  Shield,  Novaya  Zemlya,  Spitsbergen  said  Frans  Josef  Land  /8C 

would  suffice.  A  final  solution  to  the  question  on  the  age  of  submerged 
coastal  line  of  the  Barents  Sea  can  be  achieved  only  after  thorough 
investigations* 
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If  the  "Sartanian"  (Sortanskoye )  glaciation  of  V,  N.  Sake,  which,  he 
thinks  is  characterized  by  tho  "gray  oluy  deposits"  in  the  Barents  Sea, 
is  considered  as  the  last  stage  of  the  Neo-Quaternary  glaeiation  (Valday 
01.),  it  should  have  taken  plane  10  to  12  thousand  years  ago.  The  post¬ 
glacial  transgression,  pertaining  to  the  Tapes  period  £000  to  8000  years 
ago  did  not  rise  higher  than  6  to  l£  m  above  the  present  sou  level. 

Later,  according  to  V.  N,  Saks  (fig.  19),  began  the  general  uplift  of 
the  Arctio  which,  he  thinks,  is  reflected,  as  stated  by  M.  M.  Ermolaev 
(19U8),  in  the  sediments  of  the  Arctic  Ocean  and  the  Kara  Sea  (Karakoye 
more)  by  an  increased  quantity  of  manganese.  Thus,  tho  main  periods  of 
the  Quaternary  history,  which  have  been  established  for  the  North  Europe, 
are  also  found  within  the  confines  of  continental  shelf  of  the  Arotio 
Ocean  and  the  portions  of  land  adjacent  to  it.  However,  the  question 
on  their  duration  and  the  absolute  age  of  one  or  the  other  period  is  not 
yet  clear.  In  order  to  find  a  final  solution  to  the  question,  there  is 
needed  not  only  a  thorough  investigation  of  deposits  in  the  Arotio  Ocean 
but  also  the  deposits  of  its  marginal  seas.  Such  investigations  must 
be,  first  of  all,  carried  out  in  the  Barents  Sea.  Here  they  will  enable 
us  to  compare  not  only  its  history  with  the  history  of  the  entire  Arctic 
as  a  whole  but  also  to  resolve  a  number  of  disputable  questions  on  the 
Quaternary  geology  of  the  North  European  part  of  the  USSR  of  which  no 
postulations  of  general  acceptance  exist  to  the  present  time. 

As  can  be  seen  by  examining  the  geological  structure  of  Barents  Sea 
coast,  in  the  Post-Hercynian  epoch,  the  segment  of  the  earth's  crust  has 


been  developed  in  accordance  with  the  platform  type,  except  for  the  west 
coast  of  Spitsbergen  and,  possibly,  ilia  undeiwater  slope  adjacent  to  it 
(h*  Prebold,  19JJQ),  Uy  tiie  and  of  Tertiary  period,  in  oonnaotion  with 
the  lowering  of  tiie  nortiiarn  section  of  tile  Atlantic  Ooean  and  the 
formation  of  tiie  Greenland  Goa  end  the  western  depression  of  the  Arotiu 
Dasin,  tile  patterns  of  old  movements  reappeared  in  the  Bai'enta  Sea  Plain* 
Tiie  fractures  and  subsidences  aaoompanying  tiie  movements  led  to  the 
penetration  of  Atlantic  waters  and  tiie  emergence  of  a  basin  preceding 
tiie  contemporary  Barents  Sea.  This  occurred,  evidently,  as  early  as  in 
tiie  Mid-Quaternary  period.  Tiie  present  day  position  of  tiie  old  coastal 
lines  on  the  Barents  Sea  floor  does  net  permit  us  to  talk  wltii  a  complete 
conviction  of  its  earlier  boundaries  because  tiie  individual  sections  of 
the  sea  floor  and  coast  have  been  subject  to  differential  movements. 
Novaya  Zemlya,  for  instance,  rose  to  a  height  of  not  less  than  2l*0  m, 
but,  the  corresponding  terraces  on  the  Kolguyov  are  at  a  height  of  70  m, 
on  the  Pay-Khoy  and  North  Ural  at  a  height  of  120  m.  On  the  average 
the  lowering  of  sea  level  could  reach  70  to  100  m  at  the  time,  which 
coincides  with  indications  by  V.  N.  Saks  for  eastern  segments  of  the 
Arotia.  During  the  regression  period,  the  aoastal  sections  of  the 
Barents  Sea  had  the  form  of  u  strand flat  plain  which  were  intersected 
only  by  the  valleys  of  great  rivers  (the  Peohora  and,  probably,  the 
Severnaya  Dvina  flowing  from  the  nook  of  the  White  Sea,  i,e.  Qorlo 
Belogo  Moiya). 
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tho  losing  of  Barentij  3ea  coast  is  e,  a  differential  typo,  Tho  moat 
energetic  rising  takas  place  on  Novaya  Zawlya  and  one  may  think  that 
tho  rise  of  Novaya  Zewlya  is  accompanied  by  aubaidenoo  in  the  trench 
at  Novaya  Zawlya  ( Prinovot omal * akii  ahelob)  and  in  tho  Pechora  Depression, 
Ah  is  known,  the  subsidence  of  the  latter  began  as  early  as  in  the 
Yuruseio  period  and  it  was  reflected  in  the  accumulation  of  relatively 
tliiok  layers  of  Nesoeoio  deposits,  Tho  subsidence  is  continuing  at  the 
present  time,  Geomorphologioal  observations  show  that  in  the  area  of 
the  Pechora  coast  tho  terraces  are  less  clearly  pronounced  than  in  other 
coastal  sootiona  of  the  Barents  Sea. 


. . 
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Thid  is  suggested  by  consolidation  of  material  vith  depth  in  columns 
(la.  V.  Samoilov  and  M»  V.  Klenovs,  1927),  as  veil  as  by  the  intensive 
erosion  of  K  lguyev  Island  (ostrov  Kolguyev)  and  the  disappearance  of 
other  islands  that  had  existed  here,  evidently,  not  so  long  ago.  In 
analogy  vith  the  more  eastern  areas,  the  erosion  and  destruction  of 
islands  is  sometimes  thought  to  result  from  the  melting  of  permafrost. 
This  of  course  does  take  place $  however,  the  sea  actions  with  respect 
to  the  transfer  of  products  created  by  thermal  abrasion  would  not  have 
assumed  such  an  intensity,  if  a  slow  sinking  of  bottom  did  not  occur. 

Evidently,  the  Western  Trench,  adjacent  to  the  slope  of  Greenland  Sea, 
the  Norwegian  Trench  and  the  entire  northern  section  of  the  Barents  Sea, 
where  numerous  fractures  have  created  a  complex  pattern  of  depressions 
and  elevations,  as  well  as  the  straits  of  Franz  Josef  Land,  must  be 
considered  as  sinking  areas. 

The  problem  of  contemporary  movements  occurring  on  the  Barents  Sea  floor 
will  be  re-examined  after  the  discussion  of  morphologic  areas  of  the 
floor  and  the  elucidation  of  thickness  and  stratification  of  Contemporary 
sediments. 
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Chapter  17 

INVESTIGATIONS  OF  BARENTS  SEA  SEDIMENTS 

The  investigation  of  sediments  in  the  Barents  Sea,  as  well  as  in  other 
polar  seas,  can  be  divided  into  two  periods  -  very  unequal  as  regards 
the  quantity  of  material  and  the  quality  of  its  collection  and  processing* 

The  first  period  ending  before  World  War  I,  191^-1918,  is  characterized 
by  individual  information  as  to  the  type  of  bottom,  which  was  scattered 
through  the  records  of  expeditions,  fragmental  special  collections  and 
laboratory  analyses  of  collected  samples j  the  number  of  the  latter 
investigations  which  were  carried  out  mainly  by  foreign  expeditions  was 
small,  the  methods  of  processing  the  material  were  different  and  the 
results  of  investigations  could  not  be  well  compared* 

The  second  period  of  investigations  of  the  Barents  Sea  sediments  began 
in  the  Soviet  period.  Oceanographic  work  on  a  large  scale,  utilization 
of  the  Northern  Sea  Route,  the  development  of  fishing,  mainly  trawling 
in  the  Barents  Sea,  raised  new,  great  practical  and  theoretical  problems 
concerning  the  studies  of  sea  floor  and  made  possible  the  collection  of 
a  large  variety  of  material. 

Most  of  the  material  was  collected  and  processed  by  a  single  method 
worked  out  and  tested  prior  to  systematic  studies  (M.  V.  Klenova,  1926) 
and  later  coordinated  with  the  organizations  concerned  and  introduced 
for  wide  application  (Instructions  in  Marine  Geology,  1933).  This  made 


TRANS -130 


Ui/103 


possible  the  comparison  of  results  and  the  utilization  of  collections 
made  by  various  persons  or  expeditions,  in  various  years  and  processed 
by  various  analysers* 

The  oldest  data  with  respect  to  the  Barents  Sea  floor  are  found  on 
navigational  charts  and  in  sailing  directions.  Undoubtedly,  the  seamen 
furrowing  the  Barents  Sea  in  sailing  vessels  oalling  on  Qrumant  (Spits¬ 
bergen),  Novaya  Zernlya,  Vaygaoh  and  Kolguyev  knew  the  sea  floor  at 
anohor  locations* 

F.  Litke  (1820),  who  pointed  out  the  need  for  bottom  investigations  "in 
ioy  seas"  where  "  a  circumstance  skipped  without  use  or  ignored  may  cause 
irreparable  damage.,,*",  does  not  forget  to  mention  the  type  of  bottom 
in  his  hydrographic  studies  dealing  with  the  Murman  coastal  belt  (Murman- 
skiy  bereg)  (at  Lapland),  Some  of  his  remarks  have  been  preserved  in 
successive  issues  of  sea  charts  up  to  the  time  of  Soviet  productions* 

Indications  as  to  the  type  of  bottom  arc  also  found  in  the  charts  of 
British  Admiralty,  in  German  fishing  maps,  etc. 

One  of  the  first  expeditions  that  collected  and  investigated  the  present 
deposits  in  Arctic  seas  was  the  Norwegian  North  Atlantic  Expedition  of 
I876-I878 «»  The  sables  of  the  expedition  collected  mainly  in  the  Green-  /lOl* 
land  Sea  and  only  a  few  in  the  western  portion  of  the  Barents  Sea  were 
analyzed  by  L.  Sohmelok  (1882)* 

In  his  study  L.  Sohmelok  lists  stations  with  typical  sediments*  The 
classification  represents  mainly  the  samples  of  individual  forms  of 


f 

. 

TIUNS-130 

1  t 

\ 

|  rhiaopoda,  ohemioal  analyst) a  determining  tha  composition  of  sediments 

which  are  soluble  and  insoluble  in  salt  water,  the  oaloium  carbonate, 
ferric  oxide  and  ferrous  oxide  content,  The  ratios  of  various  forrio 
and  ferroua  oxides  are  computed  by  types  of  aedimonta  in  connection 
with  their  color,  presenting  a  ohart  showing  rhabdolith  clay  in  the* 
southern  portion  of  the  Barents  Sea  and  the  grey  clay  along  the  conti¬ 
nental  shelf  of  the  Greenland  Sea,  the  intermediate  clay,  biloculina 
(globigerina  form)  day  and  volcanic  sediments  in  the  same  sea.  It 
follows  from  the  description  of  samples  that  In  the  western  part  of 
the  sea  the  layer  of  greenish-gray  rhabdolith  day  is  very  thin  and 
is  underlain  by  a  grey  clay. 

A  limited  number  of  data  concerning  the  sediments  of  the  Barents  Sea  are 
induded  in  the  works  of  la,  V.  Samoilov  and  A,  0,  Titov  (191?),  as  well 
as  in  the  study  of  T,  I,  Gorshkova  (192U).  Thus  began  the  investigation 
of  contemporary  marine  deposits,  which,  initiated  by  I.  I.  Mesiatsov 
(Mesyatsev,  1921),  was  carried  out  at  the  Marine  Scientific  Institute. 
The  studies  laid  the  groundwork  for  systematic  investigations  of  geology 
of  the  Barents  Sea  and  the  development  of  a  new  branch  of  science  - 
marine  geology.  Later  they  led  to  the  establishment  of  laboratories  of 
marine  geology:  GOING,  VNIRQ  and  the  new  GOIN, 

We  shall  discuss  the  development  of  investigation  of  the  Barents  Sea 
sediments  in  chronological  order,  touching  only  occasionally  the  studies 
devoted  to  the  ooast  of  the  sea  without  discussing  questions  of  methods 
whioh  will  be  elucidated  later. 
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In  192U  la.  V.  Samoilov  and  T,  I.  Gorshkova  completed  the  investigation 
of  sediments  of  the  Barents  and  Kara  seas  on  the  basis  of  materials 
collected  by  the  first  expedition  of  the  Floating  Marine  Scientific 
Institute  in  1921  at  Malygin,  The  samples  were  taken  by  a  dredge  and  a 
trawl  and  at  several  stations  by  the  Bachman  Core.  Fifty  samples  were 
subject  to  mechanical  analysis  by  the  Thoulet  method,  a  number  of  samples 
were  analysed  from  mineralogical  and  from  chemical  point  of  view;  also 
a  thorough  review  of  literature  was  given. 

In  192 k$  according  to  K.  M.  Deriugin's  review  (I92h)  of  hydrological  and 
biological  studies  conducted  by  the  Northern  Scientific  Trade  Expedition 
along  the  Kola  Meridian,  the  bottom  samples  were  examined  at  12  stations 
and,  besides,  two  mechanical  analyses  were  carried  out. 

Since  1923  bottom  samples  were  collected  by  T.  I.  Gorshkova,  since  192$ 
by  her  and  by  M.  7.  Klenova  and  later  by  others  during  the  oceanographic 
cruises  of  the  survey  vessel  Persei  (Persey). 

The  studies  by  la.  7.  Samoilova  (posthumous,  1927)  and  M.  V.  Klenova 
includes  the  results  of  investigations  of  bottom  cores  obtained  in  1923- 
192)4.  by  the  Persei  (Persey).  It  presents  mechanical  analysis?  further, 
after  a  special  methodological  study,  a  method  of  elutriation  by  con¬ 
trolling  the  size  of  grain  with  the  aid  of  microscope  (a  transformed 
Osborn  method)  was  utilized.  A  detailed  description  of  samples  and,  for 
several  stations,  mineralogical  analysis  with  a  quantitative  account  of 
minerals  in  heavy  and  light  fractions  were  carried  out.  Disclosed  was 
an  increase  in  the  amount  of  minute  fractions  (less  than  0,01  mm)  with 
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depth  in  the  sea  floor  in  most  of  the  cores  examined*  which  is  supposedly 
associated  with  movements  of  the  coast  line. 

In  a  study,  M.  V.  Klenova  (1927)  discusses  a  process  of  underwater 
weathering  of  rocks  with  the  formation  of  ferrous  layers,  coatings  and 
films,  which  were  observed  by  the  expedition  on  the  Persei  in  1926.  The 
materials  of  an  expedition  conducted  in  1927  include  (M.  ?.  Klenova,  1927) 
boulders  found  to  the  east  of  Jfys  Zhelaniya  in  the  Kara  Sea  but  which 
originally  had  been  in  the  Barents  Sea. 

/105 

In  1925  a  British  expedition  in  a  steam  ship  commanded  by  F.  Worsley 
(1927)  carried  out  studies  in  the  northwestern  portion  of  the  Barents 
Sea  -  namely,  in  the  areas  of  King  Charles  Islands  (Kong  Karls  Land), 

Northeastern  Land  of  Spitsbergen  ( Nordaus tlandet )  and  Franz  Josef  Land. 

The  bottom  samples  were  taken  by  the  usual  sea  gauge  and,  in  addition, 
boulders  were  collected  from  the  sea  floor  during  dredging.  Further, 

65  depth  measurements  were  made.  Ch.  Bisset  (1930 ),  describing  the 
collections  of  the  expedition,  lists  the  mean  depths  for  the  bottom 
types  singled  out  by  him:  51.5  nautical  fathoms  for  a  rocky  bottom,  95 
fathoms  for  "the  blue  mud  (including  the  green,  gray...)"}  130  fathoms 
for  "the  red  mud  (including  the  pink  and  yellow)"}  and  1U2  fathoms  for 
the  samples  consisting  of  two  layers  with  "the  red  mud"  covering  "the 
blue  one".  When  describing  the  stone  material,  he  points  out  that  the 
fragments  of  rocks  are  frequently  covered  with  a  brown  coating  of  various 
thickness,  the  degree  of  its  development  depending  upon  the  time  of  sub¬ 
mergence  and  the  size  of  nucleus  of  the  rock.  He  also  mentions  data 
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relative  to  the  content  of  ferric  oxide  and  ferrous  oxide  in  the  coating 
and  nucleus  of  the  rock  and  in  samples  having  various  colors.  The  for¬ 
mation  of  the  oxidized  coat.'ng  and  the  pink  layer  is  ascribed  by  Bisset 
to  the  oxidizing  action  of  sea  water. 

In  1930  M.  V.  Klenova  has  discussed  the  sand  of  Cheshskaya  Guba  (fig.  28) 
whose  samples  were  collected  by  the  author  of  expedition  on  the  Persei 
(Persey)  in  1926,  carried  out  mechanical  analyses, designed  sediment 
charts  and  made  a  conclusion  that  Cheshskaya  Guba  is  a  gulf  of  the  in- 
gression  type  where  an  intensive  washout  of  former  marine  sediments 
takes  place  at  the  present  time. 

In  her  transactions  (1930)  on  geological  studies  of  the  Marine  Scientific 
Institute  for  the  III  All-Union  Geological  Congress  in  1928,  M.  V,  Klenova 
presents  the  distribution  of  sediments  on  the  basis  of  color  of  the  upper 
layer,  pointing  out  that,  in  accordance  with  special  analyses  carried 
out  for  the  same  samples,  the  difference  in  the  composition  of  the  upper 
pink  layer  and  of  the  lower  greenish -gray  layer  can  be  explained  by 
different  oxidation  degrees  of  iron. 

The  transactions  by  T.  I.  Gorshkova  (1930)  outlines  the  results  of 
chemical-mineralogical  investigations  of  sediments  of  the  Barents  and 
White  seas  (1931).  Some  of  the  conclusions  and  data  of  the  work  will 
be  elucidated  below. 
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In  1931  was  completed  the  preparation  of  commercial  bottom  charts  for 
individual  areas  of  the  Barents  Sea.  The  transactions  by  M.  V.  Klenova 
(1933)  for  the  first  session  of  the  State  Oceanographic  Institute  in 
April  1931  expound  the  investigations  of  mechanical  composition  of 
sediments  and  the  statistical  processing  of  about  60  thousand  bottom 
identifications  on  the  basis  of  data  collected  by  the  captains  of  com¬ 
mercial  trawlers  during  1927-1929.  The  bottom  charts  and  lithological 
profiles  enabled  us  to  notice  a  number  of  characteristics  in  the  distri¬ 
bution  of  sediments  on  the  sea  floor,  which  were  confirmed  also  by  later 
studies.  Thus,  it  was  established  that  a  variation  in  mechanical 
composition  occurs  when  the  change  in  depth  reaches  f>  to  10  m  if  the  angle 
of  slope  is  small.  The  angles  of  slopes  were  investigated,  the  submerged 
coastal  contours  were  disclosed  at  a  depth  of  180  to  220  m  and  £0  to  70  /106 

raj  also  accumulations  of  commercial  fishes  were  found  at  these  depths. 


M.  V.  Klenova  (1932)  prepared  sediment  charts  for  the  northwestern 
portion  of  the  Barents  Sea,  which  were  based  on  mechanical  analyses  of 
samples  collected  in  1930  from  the  vessel  Knipevich  in  the  areas  of 
Charles  Island  (Prins  Karls  Fcrland),  Victoria  Island  (ostrov  Viktoriya), 
the  White  Island  (Djevle^ya  or  ostrov  Belyy)  and  Franz  Josef  Land.  The 
investigations  of  sediments  in  the  area,  which  are  frequently  covered 
with  ice,  enabled  us  to  classify  the  distribution  of  sediments  on  the 
sea  floor  by  mechanical  composition  and  by  ice  distribution  on  the  sea 
surface.  When  comparing  the  character  of  sediments  with  iciness  we 
succeeded  in  finding  that,  if  all  other  conditions  are  equal,  a  greater 
chance  to  come  across  concentrated  ice  in  calm  areas  characterized  by 
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sedimentation  of  a  material  with  mud  greatly  in  preponderance  than  in 
areas  characterised  by  swift  water  movement,  where  relatively  coarser 
sediments  are  deposited* 

On  the  basis  of  experiences  from  preceding  investigations,  instructions 
in  marine  geology  (1933)  were  prepared  in  1932,  but  in  1933  a  number  of 
studies  of  the  Motovski  Gulf  (Motovskiy  Zaliv)  and  of  many  sea  arms  of 
the  Murman  Coast  (Murmanskiy  bereg)  and  the  White  Sea  (Beloye  More)  were 
completed  (M.  V.  Klenova,  T.  I.  Gorshkova,  L.  A.  lastrebova,  V.  P* 
Zenkovich,  1938)*  M.  V.  Klenova  presented  an  analysis  of  bottom  relief 
in  the  Motovski  Qulf  (Motovskiy  Zaliv),  the  distribution  of  sediments, 
their  characteristics  according  to  mechanical  composition,  the  content 
of  heavy  fractions,  mineralogical  analyses  of  a  number  of  samples,  the 
distribution  of  boulders,  the  relation  of  ferrous  oxide  and  ferric 
OK.de.  All  of  the  data  are  related  to  the  general  hydrological,  hydro¬ 
chemical  and  biological  regime  of  the  gulf, 

T«  I.  Gorshkova  (1938)  investigated  the  content  of  organic  carbon  and 
nitrogen,  finding  that  in  the  sediments  of  the  Motovski  Gulf  (Motovskiy 
Zaliv),  as  well  as  in  those  of  the  Barents  Sea  (1936),  the  quantity  of 
C  and  N  is  associated  with  the  content  of  fractions  smaller  than  0.01  mm 
and  that  it  increases  with  increase  in  their  quantity.  The  ratio  of 
carbon  to  nitrogen  is  rather  constant,  the  average  being  7. 

The  investigation  of  chlorophyll  (1938)  enabled  L,  A.  lastrebova  to  find 
that  it  is  completely  absent  from  the  pink  sediments  of  the  Barents  Sea, 
which  can  be  explained  by  their  great  oxidizing  ability. 
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The  investigations  carried  out  in  the  Motovaki  Qulf  (Motovakiy  Saliv)  in 
1931  and  in  the  sea  arms  of  the  Muman  Coast  (Muraanskiy  bereg)  and  the 
White  Sea  (Beloya  More)  initiated  a  systematic  bottom  survey  of  Nurman 
fjords  as  a  result  of  which  a  number  of  bottom  charts  and  explanatory 
notes  were  prepared  (V.  P.  Zenkovioh,  P»  S,  Vinogradova,  L,  A.  laatrebova 
et  al).  Here  it  is  not  possible  for  us  to  discuss  tho  studies  boo  a  use 
of  lack  of  space,  though  they  present  a  vast  material  for  learning  the 
general  rules  of  sedimentation  and  the  factual  information  of  distri¬ 
bution  of  bottom  types  in  connection  with  the  relief  of  the  many  gulfs 
and  sea  arms* 

In  193JU*  when  the  Marine  Scientific  Institute  was  included  in  the  system 
of  fisheries,  the  research  of  marine  geology  based  on  the  methods 
developed  for  the  Barents  Sea  was  transferred  to  other  3eaa  of  USSR. 
Laboratories  concentrating  on  bottom  surveys  and  on  systematic  investi¬ 
gation  of  coasts  were  organized. 

In  193U  T.  I.  Gorshkova  (1957)  completed  her  work  on  the  distribution  of 
carbonates  and  organic  substances  in  the  sediments  of  the  Barents  Sen 
the  results  of  which  will  be  discussed  more  thoroughly  in  the  chapter 
dealing  with  chemical  processes.  In  the  same  year  M.  V,  Klenova  presented 
for  the  first  time  a  chart  of  the  entire  sea  showing  the  distribution  of 
fractions  smaller  than  0.01  mm,  the  mean  mechanical  composition  of  various 
types  of  sediments  and  chemical  analyses  of  the  types  (1?{j0),  In  the  en¬ 
suing  years  there  appeared  a  number  of  articles  dealing  with  individual 
problems  of  sediments  in  the  Barents  Sea,  The  problems  will  be  discussed 
in  the  respective  chapters  of  this  book. 

1A  condensed  version  of  the  work  was  published  in  19ijQ, 
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Fig,  29.  Chart  of  Stations. 
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Further,  the  conditions  of  underwater  weathering  were  clarified  (N.  V, 
Klenova,  1936),  the  distribution  of  manganese  (N«  V*  Klenova  and  A,  S. 
Pakhomova,  191*0),  phosphorus  (M.  V.  Klenovs  and  H,  L.  Budianskaia,  191*0), 
chlorophyll  (V*  P.  Zenkovlch  and  L.  A.  lestrebova,  191*6)  were  investi¬ 
gated*  Several  cores  of  the  Barents  Sea  were  described  (P.  S*  Vinogradova, 
191*6),  the  oxiditing-reducing  regime  and  p  H  were  studied  (3.  V.  Bruovioh, 
1938}  A.  V.  Trofimov,  1939).  Also  tho  results  of  investigations  of 
coasts  were  published  (V,  P.  Zenkovlch,  1937,  1938,  191*1,  oto.j  D*  0. 

Panov,  191*1  etc*)  as  well  as  those  of  bottom  morphology  (M.  V*  Klenova, 
1938,  1939 j  V.  P,  Zenovioh,  1930). 


Simultaneously,  the  soientifio-oommoroial  investigations  of  the  sea 
bottom  and  comparison  of  charts  continued  (P*  S,  Vinogradova,  V*  P. 
Zenkovlch,  0,.N,  Kiselev,  M.  V.  Klenova  and  others)  as  well  as  laboratory 
investigations  of  the  many  collections  whioh  woro  used  as  a  material  for 
this  study  (fig.  S?9). 

Before  discussing  the  factual  material,  the  methods  used  by  various 
investigators  in  studying  the  sediments  of  the  Barents  Sea  must  be  out¬ 
lined.  The  need  for  using  a  well-defined  method  in  order  to  obtain 
comparable  materials  have  been  mentioned  more  than  once  (la*  V.  Samoilov, 
1926}  M.  V.  Klenova,  1931*  1934,  1936).  It  is  known  that  any  retreat 
from  one  or  the  other  method  of  sample  collection  or  the  preliminary 
processing  and  laboratory  research  of  such  complex  and  unstable  material, 

as  the  marine  sediments  are,  cause  deviations  in  numerical  results.^ 

,  . . . . . - 

J‘The  possibility  of  direct  numerical  comparisons  was  of  special  importance 
in  the  first  stage  of  investigations  conoeming  the  marine  sedimentation. 


THANii-IJO  M/lQ't 

Firet  of  *11,  attention  should  he  paid  to  tea  method  of  collection  and 
preservation  of  samples,  In  tho  Norwegian  expedition  during  IO76-IO78, 
the  bottom  samples  were  obtained  by  a  tubular  gauge,  tee  length  of  the 
tube  being  9  incites  and  width  8  inches  at  small  dopteaj  but  at  depths 
greater  than  1000  fathoms  a  longer  tube  was  used  (17  and  2,2  inches, 
respectively),  After  removal  and  a  brief  description  of  samples,  they 
were  placed  in  glass  Jars  and  delivered  to  laboratory.  On  the  Pram 
also  the  samples  were  collected  by  a  tubular  gauge)  they  were  kept  either 
lit  alcohol  or  In  dry  oondition.  On  the  Belgio  the  samples  were  collected 
by  a  bottom  dredge  (droga)  and  the  samples  left  for  processing  in  Thule 
were  fixed  with  formalin  in  glass  Jars,1 


■As  is  known,  formalin  dissolves  oaloiun  carbonates  and  is  used  in 
contemporary  oceanographic  research  only  for  fixing  the  organisms 
not  containing  carbonates. 
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Fig«  30.  The  wean  mechanical  composition 
of  sediments  of  the  Barents  Sea  for  moist 
and  dry  material  (according  to  Vc  P. 
Zenkovich,  19U9). 

Key,  Fig,  at  x«axis  -  fractions  <0,01  mm 
Fig,  fit  x»axis  -  fractions  <0,01  mm 

—  1  -  2  -  .  -  3 - U  --  5 

a — groups  of  fractions  smaller  than  0,01  ram 
in  a  dry  material j  — groups  of  fractions 
smaller  than  0,01  mm  in  a  dry  and  a  moist 
material,  respectively j  1— fractions  1-0,1 
mm  in  diameter  on  the  basis  of  analysis  of 
a  moist  material}  2— the  same  on  the  basis 
of  analysis  of  a  dry  material}  3--fractions 
0,1-0,05  mm  in  diameter  on  the  basis  of 
analysis  of  a  moist  material}  U— the  same 
on  the  basis  of  analysis  of  a  dry  material} 

5—  fractions  0,05-0,01  mm  in  diameter  on 
the  basis  of  analysis  of  a  moist  material} 

6—  the  same  on  the  basis  of  analysis  of  a 
dry  material. 
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On  the  Poseidon  Expedition  the  bottom  was  characterized  by  samples  taken 
by  dredges*  Dr*  Alburg  and  Dr.  Stoller  studied  samples  taken  by  dredges; 
only  10  samples  were  obtained  by  tubes* 

Thus,  prior  to  the  Soviet  research,  the  improved  instruments  for  the 
collection  of  bottom  samples,  which  were  already  known  and  applied  in 
oceanographic  research  on  the  Challenger,  Baldwin,  etc.,  were  almost 
never  used  in  the  Barents  Sea* 

The  samples  of  Plovmomin  Expedition  on  the  Malygin  in  1921  were  also 
taken  mainly  by  dredges  and  trawls;  only  15  samples  out  of  the  number 
processed  by  I.  V.  Samoilov  and  T.  I.  Gorshkova  (1921; )  were  taken  by  the 
Bachman  tube.  The  samples  were  fixed  by  spirit* 

In  1923-1921;  the  expedition  on  the  Persei  (Persey)  utilized  the  Bachman 
and  Eokman  tubes.  The  coefficient  of  useful  action  of  the  former  was 
1;6$,  of  the  latter  61$.  The  average  length  of  tubes  was  6,7  and  17  cm, 
respectively.  In  1925  the  use  of  improved  types  of  Eokman  tubes  was 
introduced  on  the  Persei  (Persey).  The  tubes  were  equipped  with  an 
internal  bearing,  whioh  made  possible  the  collection  of  samples  in 
natural  conditions  without  deformations,  with  oonioal  valves  and  strainers 
that  slide  down  the  tube  and  close  its  lower  end  as  soon  as  the  tube 
leaves  the  bottom;  as  a  result,  the  coefficient  of  useful  action  in¬ 
creased  to  76$. 

In  cruises  during  1923-1921;  the  fixing  of  samples  was  done  Vy  spirit. 

Since  1925  they  were  preserved  in  dry  conditions;  the  fixing  with  spirit 
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was  done  only  for  Investigation  of  rhizopoda* 

After  1928,  some  samples  and  those  processed  by  the  writer  of  the  mono¬ 
graph  dealing  with  the  methods  of  research  were  taken  in  moist  natural 
conditions. 

As  has  been  pointed  out  several  times  [[la.  V.  Samoilov,  1926;  K.  N. 
Deriugin,  1928;  II  All-Union  Hydrological  Congress;  III  All-Union  Geo¬ 
logical  Congress  in  1928  in  Tashkent  (resolution  on  report  by  M.  V. 
Klenova,  1930);  IV  Hydrological  Conference  of  Baltic  Lands  in  Leningrad, 
1933;  M.  V,  Klenova,  193U»  19U8]]  a  great  difference  exists  in  methodo¬ 
logical  problems  of  mechanical  analysis,  wtiich  is  the  first  step  in  the 
investigation  of  loose  materials,  soils  and  rocks.  Several  attempts  to 
achieve  a  uniformity  of  methods,  which  have  been  made  at  a  number  of 
conferences,  at  international  conferences  of  soil  scientists  for  instance, 
and  elsewhere,  have  not  yet  led  to  a  generally  approved  standard  method 
and  classification  of  fractions.  Even  the  investigations  of  samples 
collected  by  the  same  expedition  are  made  by  various  methods  and  limits 
of  fractions,  which  leads  to  incomparable  data  (Pratt je  and  Correns, 
for  instance,  when  processing  the  results  of  German  expedition  on  the 
Metheor  in  1925-1927). 

Also  for  the  investigation  of  sediments  of  the  Barents  Sea  and  the  ad¬ 
jacent  basins  most  diverse  methods  were  used.  Thus,  0.  Bffggild  (1906) 
used  the  Scheme  method  for  the  samples  col3.ec ted  by  the  expeditions  on 
Ingolf  and  Fraa,  Thoulet  (1910)  employed  the  screen  analysis  for  course 
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fractions  and  elutriation  in  a  separating  funnel  for  minute  fractions* 

Stetson  (1933)  employed  the  screen  and  hydro^etric  methods,  as  established 
by  Casa grande,  for  the  examination  of  samples  obtained  by  the  expedition 
on  Nautilus,  With  a  view  to  obtaining  a  material  comparable  with  the 
data  obtained  by  Thoulet,  la.  V.  Samoilov  and  T.  I.  Gorshkova  (192U) 
processed  the  samples  brought  by  the  Malygin  in  1921  by  elutriation  in 
a  separating  funnel.  Soon  la.  V,  Samoilov  (1923)  paid  attention  to  the 
existing  divergence  in  the  problems  of  mechanical  analysis  and  classi¬ 
fication  fragments,  organizing  methodological  studies  in  finding  most 
complete  methods  and  a  uniform  classification  system.  After  la.  V. 

Samoilov's  death  in  1925,  this  work  was  completed  by  the  writer  of  this 
monograph  (1926,  1930,  1931).  The  method  of  mechanical  analysis  con¬ 
trolling  the  size  of  grain  by  means  of  a  microscope  was  established  by 
the  Interdepartmental  Commission  on  Mechanical  Analysis  at  the  State 
Oceanographic  Institute,  which  approved  also  the  classification  of  /109 

fragments  and  classification  of  sediments  concerning  the  mechanical 
composition,  which  were  proposed  by  the  writer.  The  moistening  of 
bottom  (samples)  batches,  which  had  been  dried  at  room  temperature  and 
kept  in  air-dry  condition,  was  approved  as  a  method  for  preparing  samples 
for  analysis. 


According  to  the  decision  of  the  commission  (M,  V.  KLenova,  1931),  a 
standard  method  and  classification  was  approved  (in  1930)  by  the  Hydro- 
graphic  Administration  for  the  investigation  of  sediments  in  the  Barents 
Sea  and  later  for  other  seas.  Further,  the  standard  method  and  classi¬ 
fication  were  approved  for  use  on  sea  charts:  for  bottom  oharts  in  19U0 
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and  for  the  charts  of  Sea  Atlas  (Morakoy  Atlas)  In  19UU. 

The  investigational  method  of  mechanical  composition  of  sediments  was 
widely  used  in  studies  of  bottom  surveys  for  all  the  seas  of  USSR. 

In  1935  V.  P.  Zenkovich  carried  out  a  methodical  study  of  the  materials 
collected  from  the  Barents  Sea  with  a  view  to  clarifying  the  effect  of 
drying  on  the  mechanical  composition  of  samples.  As  could  be  expected, 
and  as  was  noted  by  K.  Correns  relative  to  the  sediments  of  the  Atlantic 
Ocean  (1935)#  the  results  of  analyzing  moist  and  dry  samples  differed 
considerably.  The  difference  increased  with  increase  of  fractions 
smaller  than  0.01  mm  (table  !*)• 

According  to  data  by  V.  P.  Zenkovich  (191*9)#  the  relation  between  the 
content  of  small  fragments  in  moist  and  dry  samples  varies  from  1.1  to 
1.93. 

The  diagram  of  the  mean  mechanical  composition  (fig.  30  on  page  107) 
oomputed  on  the  basis  of  the  data  for  dry  and  moist  samples  shows  the 
displacement  of  curves  characterizing  individual  fragments#  while  pre¬ 
serving  the  over-all  pattern.  Also  the  general  pattern  of  the  distri¬ 
bution  of  sediments  on  the  bottom  (fig.  31)  is  preserved.  Thus  the 
assertions  of  7,  P.  Zenkovich  (191*9)  and  S,  I,  Malinin  (1951#  195U)  that 
a  sample  assumes  an  essentially  different  mechanical  composition  of 
drying#  which  is  artificially  changed  in  the  process  of  analysis#  cannot 
be  substantiated. 
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Table  >* 

MECHANICAL  ANALYSIS  OF  BARENTS  SEA  SEDIMENTS  AT  VARIOUS  METHODS  OF 
PREPARATION  (ANALYSES  BY  P.  S.  VINOGRADOVA  AND  S.  I.  MALININ) 


1  St.  3288 

St» 

3229 

St. 

3313 

Fraction, 

Weight,  g 

mm 

6.0 

19.781 

9.93 . 

.  18.092 

6.8 

ll*.363 

a 

b 

a 

b 

a 

b 

>1 

(U.o) 

(8.0) 

(26.9) 

Ok.oA 

Traces 

Traces 

1  -  0.1 

98.1 

99.7 

27.1 

31.1* 

1.9 

1.8 

0.1-0.09 

26.2 

21*. 9 

29.7 

17.7 

19.9 

12.9 

0.09-0.01 

8.1* 

9.2 

23.2 

17.1* 

1*2.2 

33.0 

<0.01 

7.3 

10.2 

21*.  0 

33.9 

36.0 

92.7 

Kt£.  a  designates  dry  material  j 
b  moist  material , 

12  3 

*  *  St.  3288 t  muddy  sand,  moisture  26.08$;  St.  3220:  sandy  mud,  moisture 
l*2.9$j  St.  3313)  mud,  moisture  93*9$* 

Vraotion>l  mm  Is  deducted  from  the  batch  and  is  not  included  in  the 
sum  of  100$. 
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Numerous  simultaneous  and  repeated  analyses  of  Barents  Sea  sediments 
processed  by  elutriation,  controlling  the  grain  size,  demonstrated  that 
differences  between  simultaneous  analyses  of  (1)  fragments  smaller  than 
0.01  mm  do  not  exceed  1.1^;  of  (2)  coarse  silt  particles  (from  0.1  to  /llO 

0.05  mm)  do  not  exceed  3,5%}  of  (3)  minute  silt  particles  (from  0.05  to 
0.01  ran)  do  not  exceed  2,9%}  and  of  (li)  sand  (from  1  to  0.1  ran)  do  not 
exceed  3%,  Differences  in  gravel,  whose  quantity  is  deducted  from  the 
batch,  are  considerably  greater  because  of  size  of  the  batch  is  small  - 
5  to  8  g,  but  for  determination  of  the  amount  of  coarser  material, 
considerably  greater  batches  -  to  100  g  and  more  -  are  needed  (M.  V. 

KLenova,  1930). 

For  fragments  smaller  than  0.01  mm  the  agreement  among  calculations 
made  by  various  analysers  is  the  best,  but  the  average  differences  for 
calculations  made  by  various  analysers  exceed  the  differences  among  the 
calculations  made  by  the  same  analyser,  whioh  has  already  been  mentioned 
(M.  V.  Klenova,  1930). 

The  analyses  of  core  and  dredge  samples  taken  at  the  same  station,  as 
could  be  expected,  yielded  less  constant  results.  This  can  be  explained 
by  the  fact  that  only  the  upper  layer  of  a  column  can  be  secured  without 
destroying  the  stratification,  but  in  the  case  of  a  bottom  dredge  one 
can  obtain  undisturbed  composition  of  the  upper  layer  only  under  very 
favorable  conditions,  if  it  is  possible  to  out  out  a  section  without 
disturbing  its  stratification  and  if  the  upper  layer  is  not  washed  out 
when  the  instrument  is  lifted  on  ship  board. 


Fig.  31*  Isolines  of  the  content  of  fragments  smaller  than 
0*01  tarn  (in  percentages)  for  an  area  of  the  Barents  Seu 
baaed  on  dry  and  moist  materials  (data  by  V,  P*  Zenkovion). 

A  —  based  on  analysis  of  dry  material j 

B  based  on  analysis  of  moist  material* 
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Certain  differenoee  may  occur  also  due  to  the  diapiaeemeni  of  the  point 
at  which  the  reepeetlw  sample  l)aa  been  taken i  the  displacement  is 
caused  by  the  drifting  of  ship,  whieh  takes  pltoe  even  when  repeated 
sample  uolusaw  are  taken  Uy  bottom  o  overs,  These  instances  are  specifi¬ 
cally  mentioned  below  when  the  areas  are  described  because  they  ooqhi’ 
mainly  ou  steep  slopes  and  indicate  rapid  aid,  fie  of  bottom  typos  when 
the  ship  is  drifting, 

The  sample,  collected  Uy  bottom  oorere  and  dredges  owble  m  in  * 
majority  of  oases  to  compare  button  types  mvoii  if  differences  occur  1)) 
the  quantity  of  fragments, 

llio  Hated  data  and  numerous  analyses  wade  for  the  sake  of  controls  and 
verification  demonstrate  t)\at  tne  numerical  vaults  of  analyses  that 
hu'»e  boon  carried  out  in  the  right  way  mo  oha»*aotepieed  Uy  a  sufficient 
constancy  and  therefore  they  can  Uo  utllivsd  fov  td>«  clarification  of 
distribution  patterns  of  sediments  on  the  bottom, 

Aa  wo  shall  later  sac,  the  mechanical  composition  of  sediments  varioa 
regularly  in  connection  with  relief  and  hydrodynamic  regime,  Thus, 
there  ia  no  ground  for  assorting  that  a))  artificial  product  la  analysed. 


. - . -  ■■ 


Chapter  V 

UiSYKitUmUN  OP  aKMWSN'fa  SN  tt)NHBWXQN  WITH  RKUSF 

Ttua  Nordkapp  (North  Qape)  area  or  the  area  of  the  Norwegian  Trench  is 
located  in  the  southwestern  pant  of  the  Barents  Sea  which  adjoins 
Kinnmarken  (Kinnw&vk)*  Varangar  i’eninsula  (Varangav halves)  and  Vaivu\g«r» 
fjord,  An  was  Mentioned  before,  the  ooaet  in  this  area  la  composed  of 
sedimentary  vooka  uontorted  aa  a  result  of  Oaledonian  and  pre -Cambrian 
folding* •  it  la  indented  by  great  fjord*  -  Yanaf jord,  Poreangerfjord* 
Laksefjord  and  a  number  of  open  gulfs,  Along  the  coast,  parallel  to 
the  area  of  the  Fenno-Soandinaviun  (Fannosoandian)  Shield,  extends  a 
ti'ench  having  a  northwesterly  direction.  Toward  the  north,  the  trench 
becomes  a  depression  having  irregular  contours  and  to  the  west  it  is 
bounded  by  a  sloping  elevation  of  bottom  in  the  Nordkapp  traverse,  The 
southern  slope  of  the  trench  is  stoop,  reselling  to  a  depth  of  hOO  m  and 
more.  The  overall  gradient  of  thr  bottom  in  the  Nordkapp  area  is  2°3Q'v 
The  bottom  of  the  trenah  is  undulating. 

A  large  stream  of  Atlantic  water  enters  the  Barents  Sea  through  the 
Norwegian  Trenoh  (the  Nordkapp  branch  of  tits  Gulf  Stream).  The  north¬ 
east  exposure  of  the  ooast&l  line,  wliiah  is  normal  to  the  greatest 
dimension  of  the  Barents  Sea,  leads  to  an  intense  wave  erosion  under 
the  action  of  northerly  winds.  The  sediment  distribution  on  bottom  is 
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dependent  up^n  cn  autivo  liydrodynamio  regime. 

the  bottom  of  the  Nordkapp  area  la  predominantly  oovered  by  a  sandy  mud 
vhieb  U  replaced  by  muddy  sand  and  a  coarser  material  nearer  to  tho 

ooaat,1 

At  the  eastern  end  of  the  Norwegian  Trench,  where  the  turbulence  of  water 
la  small »  m\ul  Is  being  deposited,  In  connection  wit))  the  bottom  relief 
along  the  coast  (fig,  32),  the  sediments  consist  of  pebble,  detritus 
(shcheben*)*  gravel i  but  near  Nordkapp,  own  at  a  depth  of  308  m 
(at.  11 3h),  one  can  find  a  coarse  shelly  sand  and  fine  gravel  containing 
a  large  quantity  of  organic  carbonate  fragments  among  which  the  grains 
of  minerals  disappear.  The  lamina  and  spines  of  sea  urchins,  the  remains 
of  hydro! ds,  siwablo  rhieopoda,  fragments  of  molluaka  Pecten  islandioua 
and  braohiopoda  are  found  hors.  Single  mineral  nuclei  are  represented 
by  quarts  and  fragments  of  rooks  vhiah  si's  partly  subangular.  At  leaser 
depths,  slightly  to  the  west,  the  bottom  is  covered  by  a  shelly  sand  of 
yellowish-white  color  containing  numerous  calcareous  rlrUopods  with  a 
small  admixture  of  sponge  spicules  (St.  211)6,  from  336  to  250  m).  At 
tta  base  of  the  slope  one  can  find  (St.  1135,  310  m)  a  light  and  fine 

^■The  collection  of  bottom  samples  was  made  by  the  expedition  ship  Persal 
(Perssy)  during  the  following  cruises)  the  5th  in  1921),  the  17th  in 
1928,  the  !»0th  in  1931).  -  T.  1.  Gorshkova)  the  19th  in  1929.  -  K.  U. 
Olevinskiij  the  28th  in  1930.  -  V.  P.  Zenkevich)  the  35th  in  1931.  L. 

A.  laatrebova  and  IS.  K.  Kopylova)  the  hOth  in  1932.  V.  P.  Zenkovich  and 
E.  K.  Kopylova)  h9th  in  1934.  P.  N»  Novikovj  51ith  in  1935.  S„  1. 
Kalinin  and  Kuaovleva.  On  the  expedition  ship  Knipovich  during  the  52nd 
cruise  (in  1935)  the  collections  were  made  by  N.  N.  Khoklin. 
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greenish-gray  sand  vith  numerous  fragments  and  unbroken  AatrortvUa, 
Mlliollna,  Qlobigerlna,  spines  of  urchins  and  sponges,  shells  of  ostra- 
oods,  fragments  of  molluaks,  eto*  In  the  mineral  fraotion  the  angular 
quarts  grains  prevail}  also  the  feldspar  and  mioa  are  found*  A  large 
quantity  of  gravel  and  shingle,  in  a  majority  of  oases  rounded  and  sub- 
angular,  derived  from  granite  and  gray  schist  (rod-shaped  fragments)  is 
in  great  quantities  mixed  vith  sand.  Despite  a  certain  doorcase  of  depth 
(St.  270 6,  290  ra)»  farther  to  oho  north  on  the  cross  section  one  can 
find  greenish-gray  dust-like  and  muddy  sand  consisting  predominantly  of 
quarts  and  having  an  admixture  of  ailioio  spioules  of  sponges  and,  in 
smaller  quantity,  gravel,  detritus  and  carbonate  fragments. 

The  profiles  (fig.  33)  show  that,  with  increasing  diotonoo  from  the 
ooaat  and  increasing  depth,  the  quantity  of  coarse  fractions  decreases 
and  tlie  proportion  of  grains  smaller  than  0*01  ran  increases.  Sand  turns 
into  muddy  sand  and  sandy  mud,  wliioh  beoowes  considerably  aoarser  or  is 
replaoed  by  muddy  sand  again  &a  the  bottom  rises  (fig.  33,  A).  As  the 
depth  varies  from  286  to  367  m  the  quantity  of  particles  smaller  than 
0.01  mm  increases  from  6.3$  (St.  3280)  to  28.5#  (St,  3288) » 

If  hydrodynomio  processes  are  active,  a  oloae  commotion  between  the 
composition  of  sediments  and  relief  is  observed  even  over  very  small 
distances.  Thus,  for  instance,  at  the  point  70°30'  of  the  cross  section 
extending  along  the  Kola  meridian,  where,  as  a  result  of  repeated  hydro- 
logical  investigations ,  we  had  obtained  more  than  once  samples  consisting 
of  yellowish-gray  sandy  mud  underlain  by  old  rosy-gray  clay,  the  depths 
of  stations  established  by  individual  cruises  ranged  from  281  to  2£2  m. 
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Fig*  33*  Changes  with  depth  in  mechanical  composition  of  sediments 
along  the  cross  section  Cape  Nordlcapp-Bear  Island  (Bj^mjifya). 


1  —  fragments  from  1  to  0*1  mm] 

2  —  fragments  from  0*1  to  0«0!>  nan j 

3  —  fragments  from  O.OS  to  0*01  wnj 
U  —  fragments  less  than  0.01  mm* 

Horizontal  line:  Gape  Nordkapp  -  Bear  Island. 
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Despite  the  fact  that  analyses  were  carried  out  by  various  analysts  and 
at  various  tines*  they  cane  up  with  the  same  type  of  sediment*  in  which 
the  proportion  of  grains  smaller  than  0.01  tcm  changed  with  changes  in 
depth.  Also  the  changes  in  thickness  of  the  upper  layer  are  regular; 
the  thickness  increases  with  decrease  in  depth. 

An  old  viscous  clay*  which,  according  to  0.  Holtedahl,  is  of  morainic 
origin  oan  be  seen  at  places  on  the  surfaoe  of  the  bottom  or  it  is  con¬ 
cealed  by  a  thin  layer  of  the  contemporary  deposits  on  steep  slopes  of 
continental  coasts. 

On  the  cross  section  extending  along  the  Kola  meridian,  a  rosy-gray  clay 
is  found  under  the  layer  of  contemporary  yellowish-gray  sandy  mud  and 
has  a  thickness  of  13  to  27  om  (St.  1932,  21*1  m;  St.  2908,  2U8  m;  St. 

33k? ,  2U6  m;  St.  1933*  223  m)«  At  Station  193k  (261  m)  the  rough 
surfaoe  of  a  dense  and  heavy  gray  clay  with  gravel  and  few  carbonate 
remnants  is  covered  with  a  sandy  interlayer  over  which  a  layer  of  greenish- 
gray  sandy  mud  17  cm  thick  is  lying  (fig.  3k,  1). 

At  stations  located  more  to  the  west  (St.  2786,  290  m;  St.  1877,  282  m) 
the  underlying  gray  or  rosy -gray  sandy  mud  with  few  carbonate  remnants, 
numerous  sandy  interlayers  and  sometimes  with  pseudomorphs  of  limonite  A 
after  pyrite,  which  changes  gradually  into  the  contemporary  greenish- 
gray  or  yellowish-gray  muddy  sand  with  sponge  spicules  and  carbonate 
rhizopods.  Exactly  the  same  gradual  transition  from  gray  and  slightly 
rosy-gray  mud  to  greenish-and  yellowish-gray  mud  is  observed  in  the  calm 
zone  of  the  eastern  end  of  the  Norwegian  Trench  at  long.  39°  E  (St.  1070, 
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Fig.  33*  Changes  with  depth  in  mechanical  composition  of  sediments 


A  —  cross  section  along  the  27th  meridian  (Stations  3280  to  3286); 
5  mm  oross  section  along  the  30th  meridian  (Stations  3317  to  3326) j 
B  —  oross  section  along  the  32nd  meridian  (Stations  3329  to  3339 )# 

Fractions  in  histograms  >  1« greater  than  1  mm;  2— from  1  to  0*1 
mm;  3— frceu  0.1  to  0*00  mm;  U— -from  0*0$  to  0«01  mm;  ^—smaller 
than  0*01  mm. 

Horizontal  line  beneath  the  figure i  designations* 
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2I4.O  m)  where,  evidently,  the  accumulation  of  erosional  products  takes 
place.  Along  the  northern  boundary  of  the  area,  the  thickness  of  con¬ 
temporary  sediments  decreases  to  7  cm  (St.  3337,  313  m)  and  to  1  to  2 
cm  (St.  3339,  267  m).  Deeper,  beneath  the  underlying  layer  of  old  clay, 
a  transition  layer  consisting  of  a  mixture  of  greenish-gray  sandy  mud 
with  .lumps  of  dense  homogenous  gray  clay  is  found.  Analysis  of  surface 
layers  of  the  columns,  as  in  the  case  of  St.  1070,  leads  to  a  double¬ 
apex  graph  of  mechanical  composition  (fig.  33,  £>»  3t.  3317 j  fig.  33,  B, 
St.  3337). 


Thus  the  slopes  of  the  Nordkapp  Trench  can  be  characterized  as  areas 
having  a  thin  layer  of  sediments  covering  the  underlying  deposits  of 
greater  age  which  is  either  marked  by  a  pronounced  boundary  or  by  a 
transitional  layer  of  mixed  competition. 


Thus  the  slopes  of  the  Nordkapp  Trench  can  be  considered  as  areas  covered 
by  a  thin  layer  of  contemporary  deposits  lying  on  older  deposits;  the 
boundary  is  either  sharply  delineated  or  an  intermediate  layer  of  mixed 
composition  lies  between  the  two  layers. 
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Fig.  3U. 

1  —  aandy  interlayer  with  gravel  on  a  rough  surface  of  rosy- 

gray  mud  (clay)  on  a  16  cm  column  beneath  greenish -gray 
sandy  mud-the  second  column  of  St.  1E>3U,  261  m$ 

2  —  old  clay,  rosy-gray  and  bluish-gray,  under  the  present 

greenish-gray  sand  with  gravel  (St.  677,  1U3  mj  the 
length  of  column  30  cm)} 

3  —  the  same  under  sandy  mud  (St.  673 ,  219  m}  the  length  of 

column  f>3  cm). 
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The  swift  currents  and  steep  gradients  characterize  well  the  presence 
of  coarse  deposits  at  great  depths*  Although  in  connection  with  a 
profuse  development  of  bottom  fauna,  which  is  associated  with  the  inflow 
of  warns  Atlantic  waters,  an  essential  part  of  the  coarse  fragments  of 
deposits  consists  of  remnants  of  organisms,  the  fact  does  not  modify 
the  basic  rule  of  sedimentation,  i.e.  a  close  connection  between  the 
variation  of  mechanical  composition  and  the  bottom  relief  as  well  as 
the  hydrodynamical  regime. 

With  increase  in  the  quantity  of  fragments  smaller  than  0.01  mm  the 
content  of  sand  particles  decreases.  A  curve  in  the  interval  of  muddy 
sand  attests  that  a  considerable  quantity  of  material  comes  from  another 
source.  In  this  case  it  is  determined  by  an  increase  in  the  proportion 
of  particles  of  this  size  (muddy  sand)  on  the  steep  slope  between  the 
coast  and  the  depths  of  the  Norwegian  Trench.  Also  the  coarse  silt 
fraction  increases  here,  but  the  bend  of  the  curve  of  fine  silt  indi¬ 
cates  an  increased  content  of  clay  aggregates  in  some  products  of  the 
erosion  of  old  sediments. 


...v.V.U , 
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Fig.  35 •  The  mean  mechanical  composition  of  sediments  in 
the  southern  part  of  the  Barents  Sea  where  the 
hydrodynamic  activity  is  great. 


a  —  the  first  (Nordkapp)  area;  6  —  the  second  area  (Murman- 
skoye  melovod'ye) j  0  —  the  third  (Prikaninskiy  rayon)  area; 
g  —  the  fifth  area  (Murmanskaya  banka)}  d  —  the  sixth  area 
(Zapadnyye  prornyslovyye  banki)j  e  —  the  eighth  area  (Guainaya 
banka  or  Goose  Bank).  Fragments  in  wist  1  —  1,0  to  0,1  j 
2  —  0.1  to  0.0$}  3  —  0.05  to  0.01. 
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Table  5 


MEAN  MECHANICAL  COMPOSITION  OF  SEDIMENTS 


Type  of 
bottom 


Depth 

Ln  n  , 

Fractions  in  mm  j 

from-to 

mean 

1-0.1 

0.1-0.05 

0.05-0.01 

<0.01 

in  t 


tJ  w 
°  4) 


Nordkapp  Area 


Sand 

<5 

307-310 

308 

(7,0) 

1*7,9 

1*2,8 

6,5 

2,8 

Muddy  Sand 

5-10 

223-319 

275 

(9,2) 

50,8 

31*, 1* 

7,3 

7,5 

Sandy  Mud 

10-20 

207-352 

262 

(2,3) 

11*, 5 

1*5,2 

rH 

CVJ 

16,2 

It  N 

20-30 

21*6-367 

318 

Traces 

3,5 

la, 8 

32,1 

22,6 

Mud 

30-1*0 

21*0-31*0 

297 

(0,5) 

3,1 

1*0,1 

22,9 

33,9 

Underwater  Slope  of  Murman 


Sand 

<5 

39-199 

1 51* 

(1*,2) 

33,1 

58,2 

5,3 

3,1* 

Muddy  Sand 

5-10 

95-257 

186 

(5,5) 

23,1 

60,3 

9,7 

6,9 

Sandy  Mud 

10-20 

1*5-277 

200 

(1*,1) 

9,2 

61,1* 

16,7 

12,7 

II  N 

20-30 

69-289 

213 

(1,5) 

5,9 

37,6 

30,5 

26,9 

Mud 

30-1*0 

150-275 

227 

Traoes 

0,5 

31,1 

35,1* 

32,9 

4afce'9^^ 
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I  2.  Underwater  Slope  of  Murman 

| 

i 

f  The  area  of  underwater  slope  of  the  Murman  was  considered  by  us  to  form 

l 

|  a  belt  about  100  km  wide  along  the  coast  of  the  Penno -Scandinavian 

V 

i  Shield,  which  comprises  a  part  of  USSR  and  extends  from  the  Rybachiy 

i 

j  Peninsula  (poluostrov  ftyb&chiy)  on  the  west  to  Svyatoy  Nos  and  the  neck 

I 

5 

j  of  the  White  Sea  (gorlo  Belogo  Morya)* 

As  was  pointed  out  above,  this  area  is  characterized  by  a  very  complex 
relief,  of  the  relict  type,  evidently,  which  is  associated  with  the 
sinking  of  the  structures  of  Rybachiy  Island  (poluostrov  Rybachiy)  and 
Kil'din  Island  (ostrov  Kil'din), 

At  Rjrbachiy  Island  poluostrov  Rybachiy)  and  farther  to  the  east,  the 
underwater  slope  falls  abruptly  to  100  to  l£Q  m,  but  then  it  forms  a 
clearly  pronounced  terrace  whose  individual  depressions  exceed  200  m. 

In  the  direction  of  the  neck  of  the  White  Sea  (gorlo  Belogo  Morya)  the 
terrace  widens.  The  gradients  are  not  large  here.  The  hydrodynamic 
regime  is  characterized  by  great  activity  which  is  associated  with  tidal 
currents,  swell  coming  from  the  northeast  and  north  as  well  as  from  the 
coastal  branoh  of  the  Nordkapp  Current.  Small  local  eddy  currents  - 
zones  of  lull  -  are  formed  at  entrances  to  gulfs,  as  for  instance  in 
the  so-called  "triangle"  between  poluostrov  Rybachiy  and  ostrov  Kil'din 
whose  deepest  spot  is  called  the  Trawling  Pit  (Tralovaya  Yarn)  (3Q£  m). 


i 

i 


ik 


fF^y 
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The  bottom  of  tha  staop  coastal  zone  rauohed  by  strong  tidal  ourranta 
and  subject  to  wa/e  action  ia  covered  with  shingle,  gravel,  a  holla  and 
their  fragments.1  Along  tha  ooaat,  aapaoially  in  tha  areao  of  islands 
ostrov  Oloniy ,  oatrov  Kharlov,  oati-ova  lokonakiyo,  near  oapoa  ono  oan 
observe  frequent  outorops  1  rooks  occurring  in  their  place  of  origin, 
individual  cliffs  and  stones  as  wall  os  scattered  areas  of  boulders. 

The  latter  are  found  in  straits,  in  the  proliv  (strait)  Kil'dinakaya 
Salma,  for  instance,  where  the  strong  tidal  currents  carry  away  all  of 
the  smaller  fragments.  The  coarse  fragments  are  usually  overgrown  with 
epifauna,  places  affected  by  swift  currents  are  overgrown  with  litho- 
thamnians.  In  areas  that  can  be  considered  relatively  calm  because  of 
protection  by  the  coast  (to  the  east  of  the  Kil'din  Island  (ostrov 
Kil'din),  at  the  entrance  to  Guba  Teriberka,  in  the  Gulf  Svyatoy  Nos 
(Svyaumosskiy  zaliv),  etc,,  for  instance)  a  fine  powdery  sand  is  found, 
but  to  the  north  of  Cape  Svyatoy  Nos  (Mys  Svyatoy  Nos)  shells  with  their 
fragments  cover  the  bottom.  At  depths  exceeding  100  m,  coarse  sediments 
are  replaced  by  fine  dust-like  sand,  but  farther,  at  a  depth  of  approxi¬ 
mately  200  m  muddy  sand  is  found.  The  sand  belt  widens  toward  the  east 
where  it  joins  the  sand  lying  in  the  neck  of  the  White  Sea  (gorlo  Belogo 

^The  bottom  samples  were  collected  during  the  following  cruises  of  the 
survey  ship  Persei  (Persey) ;  the  6th  in  1925,  12th  and  13th  in  1927,  17th 
in  1928}  by  T.  I.  Gorshkova;  the  15th  in  1926,  18th  in  1929,-  2k  oh  in  1931 
by  M.  V.  Klenova;  the  19th  in  1929  by  K.  R.>  Olevinskii;  tha  28th  in  1930 
by  V.  P.  Zenkovich;  the  kkth  in  1933  by  E,  F.  Belevich,  P«  G.  Popov,  7.  P. 
Zenkevich  and  P.  S,  Vinogradova;  k9th  in  193k  by  P.  N.  Novikov;  the  5kth 
in  1935  by  3,  Malinin  and  Kuzovleva;  during  the  following  cruises  of 
the  survey  ship  Knipovich:  the  2kth  in  !  "'31  by  Ke  A,  Rachkovskaia;  the 
k8th  in  193k  by  S.  I.  Malinin;  the  i.  19)5  by  N.  N.  Khokhlin;  of 

the  survey  ship  r ssledovatel ' ;  the  1st  and  2nd  cruises  in  1937  and  the 
11th  cruise  in  1938  by  P,  S.  Vinogradova* 
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Marya)  urnl  in  the  K*nin  Shoals  (Konifiakuya  woikovort'yo),  Sandy  mud  and 
mud  are  found  only  in  tha  western  part  of  tho  area  at  the  entrance  to 
the  atpaita,,  Kol'eloy  (Kola)  »alivv  and  M^tovskvy  (Notov)  aaUv,  as  wall 
as  in  the  tinned  lyin&  bo  two  on  tho  itybaahly  Peninsula  (polunatrov 
Kybaahiy)  and  R*  Rank  (Rybaoh'ya  banka)*  Old  oluy  U  frequently  seen  on 
tho  slopes*  of  tho  trench. 

At  shallow  depths,  tho  coarse  sediments  sire  not  well  aortod  and  contain 
on  admix turn  of  nholla. 

Tho  aond  of  tho  Murwan  Shells  (Mursmmakoyo  melkovod'ye)  oonaiata  primarily' 
of  quarts  containing  an  admixture  of  feldspar,  which  londa  a  rosy-gray 
hua  to  tho  sand.  Near  the  ooast  and  at  promoting  capes,  tho  aand  it)  en¬ 
riched  with  gravel  formed  from  the  fragments  of  Murman  and  Kil'din  rooks. 
In  tho  western  part  of  the  aroa,  in  contrast  to  the  Nordkapp  Trench,  tho 
admixture  of  carbonate  fragments  is  not  great,  but  at  places  such  as  the 
Kil'din  Dank  (Kil'dinskaya  banka),  for  instance,  the  sand  is  enriohed 
wifh  siliceous  spicules  which  form  a  continuous  cover,  reminiscent  of 
glass  wool*,  after  the  sample  has  been  rinsed  on  a  sieve.  Frequently  the 
shells  of  sandy  Hypemimlna  aubnodosa  are  found. 

In  the  eastern  section  of  the  Murman  Shoals  {Murtnanskoye  melkovod'ye) 
where,  according  to  P,  S,  Vinogradova  (19?7),  sloping  underwater  ridges 
with  rocks  occurring  in  their-  place  of  origin  have  been  found  by  echo 
soundings  to  lie  near  the  surface  of  bottom;  the  sand  is  represented  by 
two  types i  the  first  type  contains  particles  ranging  from  1  to  0.1  mm. 
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pwaent  in  greater  than  w  in  the  am*  amount  aa  the  ooarsa  eiit  <iVo» 

0.1  to  0«0£  m)\  fragments  greater  titan  Im  aw  present  in  considerable 
quantity)  tits  ascend  type  consists  of  a  wall  sorted  dust-like  a  and  in 
which  tho  quantity  of  coarse  silt  reaches  9056  and  the  amount  of  gravel 
la  negligible,  A  high  degree  of  sorting  is  usually  associated  (N*  V, 
Klenova,  I93fi)  with  a  stable  action  of  one  factor,  in  this  instance  - 
with  permanent  tidal  currents  whose  speed  reaches  1  to  2  knots  (Q,f>  to 
1  n/aeo).  The  material  whose  sorting  is  not  so  pronounced  and  which 
contains  an  admixture  of  coarse  fragments  ia  fotmd  at  the  surface  of 
tha  ridges,  delineating  for  instanoe  the  Kil'din  Bank  (Kil  'dinakay* 
bank*),  though  Its  rolief  ia  not  woll  pronounced  (fig.  36) . 

At  a  depth  of  approximately  200  m  the  bottom  of  tho  Murman  Shoals 
(Muraanskoye  melkovod’ye)  is  covered  with  a  muddy  sand  having  a  greenish- 
gray  color,  which  is  usually  veil  sorted.  Sometimes  the  muddy  sand 
contains  lumps  of  day  washed  out  of  ttie  underlying  layers)  in  such  a 
case  its  mechanical  composition  is  characterised  by  a  graph  forming 
two  peaks  (for  instance  St.  9kl*  200  m  and  St.  9k2,  200  m). 

The  accumulation  of  eroded  material  from  old  clay  deposits  leads  some¬ 
times  to  the  appearance  of  a  more  fine-grained  material  at  small  depths, 
as  for  instance  in  the  southern  part  of  the  cross  section  along  the  32nd 
meridian  near  the  Rybachiy  Peninsula  (poluostrov  Rybachiy)  (fig.  33}  St. 
3329,  69  m  and  3t.  3330,  180  m),  while  at  greater  depths,  farther  to  the 
north,  a  coarser  material  ia  deposited.  An  enrichment  with  small  fragments 
is  also  observed  off  the  entrance  to  the  gulfs  of  Kol'skiy  (zaliv)  and 
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Notovekiy  (aaliv)  id  the  Trawling  Pit  (Tralovaya  Yaw* )  faming  a  trap 
of  aorta  to  oatoh  the  partiulee.  Here,  as  in  the  ease  of  ores#  aeotion 
along  the  38nd  meridian,  tlw  graph  having  3  apioea  to  oharaoteritte  the 
mechanical  composition  ia  in  the  upper  part  of  the  elope  replaced  by 
onu  apex  with  a  waxi»u»  in  the  fine  eilt  at  a  great  depth  (fig.  ) ?), 

The  layer  of  contemporary  deposits  on  the  Herman  submarine  elope  ia  not 
thick*  Under  the  layer  whose  thickness  ranges  from  7  to  13  on  one  can 
find  deposits  of  a  different  composition,  moat  frequently  a  rosy-gray 
or  bluish-gray  clay. 
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Fig.  36,  Changes  in  the  type  of  mechanical 
composition  of  sediments  on  the 
Kil'din  Bank  (Kil'dinskaya  banka). 
(For  designations  see  fig,  33)*’ 
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Fig*  37*  Changes  with  depth  in  the  mechanical  composition  of 
sediments  in  the  Trawling  Pit  (Tralovaya  Yama).  (For 
designations  see  fig*  33). 
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A  protective  layer  of  coarsa  material  is  accumulating  on  the  surface  of 
an  active  washout  of  underlying  deposits  (fig*  34,  3;  St.  673,  219  », 
at  the  entrance  to  the  Motovskiy  Gulf  (Motovskiy  zaliv)).  In  the  column 
the  contemporary  sandy  mud  layer  is  23  cm  thick;  deeper,  to  53  cm  (the 
end  of  core)  a  dense,  heavy  clay  with  alternating  ro3y  and  bluish-gray 
layers  is  found;  at  discontinuities  a  slight  admixture  of  sand  occurs. 

In  the  central  part  of  the  Motovskiy  Gulf  (Motovskiy  zaliv)  (St.  666, 

228  m)  under  a  layer  13  cm  thick  consisting  of  greenish-gray  sandy  mud 
with  worm  holes,  gravel,  and  sandy  and  calcareous  rhizopods  lies  a 
stratified  layer  consisting  of  light-gray,  almost  white,  clayey  mud  and 
greenish-gray  mud,  which  is  possibly  an  alteration  of  rocks  occurring 
in  their  place  of  origin. 

The  cores  obtained  at  the  cross  section  extending  along  the  Kola  meridian 
(33°30'.  fig.  38)  from  under  a  layer  of  greenish-gray  muddy  sand  or  sandy 
mud  with  fragments  of  mollusks,  shells  of  Leda  sp.,  Astarte  sp.,  which 
were  sometimes  wrapped  in  ocherous  rings  with  calcareous  foraminifera, 
contained  a  rosy-gray  clay,  more  or  less  sandy,  enriched  with  gravel 
and  small  shingle  (rosy-colored  granite,  gray  sandstone).  Farther  to 
the  east,  under  the  contemporary  sediments,  lies  a  pinkish-gray  clay 
(St.  678,  196  cm)  or  a  stratified  greenish-gray  and  rosy-gray  mud  slightly 
effervescent  with  HG1  (St.  1072,  161  m).  On  the  slope  of  the  Southern 
Murman  Bank  (Yuzhnaya  Kurmanskaya  banka)  a  transitional  xayer  only  2  cm 
thick  and  consisting  of  a  mixture  of  greenish-gray  muddy  sand  and  rosy- 
gray  clayey  mud  lies  under  a  layer  of  muddy  sand  7  cm  thick.  On  cores 
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Fig*  39.  Mechanical  composition  of  sediments  in  connection 
with  depth.  A  cross  section  along  the  meridian 
36°. 

a  —  distribution  of  fragments  by  stations:  fragments : 

1  —  1  to  0.1  mmj  2  —  0.1  to  0.05  mmj  3  —  0.0£  to  0.01 
mm;  U  —  smaller  than  0.01  mmj  5  --  depth  (in  meters). 

—  distribution  of  coarse  fragments  in  connection  with 
the  content  of  particles  smaller  than  0,01  mmj  fragments : 

6  —  1  to  0.1  mmj  7  —  0,1  to  0.05  nmj  8  —  0.0£  to  0.01  mm. 

At  the  bottom  of  the  figure,  left  to  right: 


Stations 


15%  fragments 
<£0.01  mm. 


TRANS-130 


86/121 


9  om  long  (St.  258,  200  m)  lies  a  uniform  clay  with  subconchoidal 
fractures  of  rosy-  or  violet-gray  color. 

lying  near  the  surface  of  the  bottom,  especially  on  slopes,  the  old  clay 
shows  an  admixture  of  fine-grained  material  at  washouts  so  that  at  times 
the  mechanical  composition  of  tne  upper  sediment  layer  is  presented  by 
a  graph  having  two  apices.  This  is  reflected  in  graphs  depicting  the 
average  mechanical  composition  (table  5  and  fig.  35)  where  a  bend  in 
the  curve  representing  the  coarse  silt  reflected  the  inflow  of  a  new 
material  interrupting  the  successive  pattern  of  mechanical  differenti¬ 
ation.  On  the  smooth  surface  of  the  Murman  Shoals  (Murmanskoye  melko- 
vod'ye),  for  instance  in  the  cross  section  along  the  meridian  of  long. 
36°  E,  the  quantity  of  individual  fragments  changes  uniformly  with 
increase  in  depth  from  80  to  211  m,  but  the  graph  representing  their 
mutual  relation  attests  to  an  abrupt  shift  of  composition  at  a  depth 
of  approximately  180  n  (fig.  39). 

3.  Pre-Kanin  Area 
(Prikaninskiy  rayon) 

The  pre-Kanin  area  consists  of  the  northern  section  of  the  White  Sea 
Funnel  (Voronka  Belogo  Morya)  and  a  belt  50  km  wide  around  the  Kanin 
Peninsula  (poluostrov  Kanin)  to  the  entrance  to  Che3hskaya  Quba  (Ch. 
Bay).  Between  the  Terskiy  Coast  (Terskiy  bereg)  of  the  Kola  Peninsula 
(Kol'skiy  poluostrov)  and  the  east  coast  of  the  Kanin  Peninsula  (polu¬ 
ostrov  Kanin)  the  bottom  relief  is  very  smooth  and  only  in  the  southern 
part  of  the  submarine  plain,  nearer  to  Mezenskaya  Quba  (Mezen*  Gulf  or 
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Mezenakiy  tsaliv),  appear  sloping  elevations.  A  rougher  relief  is 
observed  near  the  Cape  Kanin  Nos  (Mys  Kaninskiy  Nos),  it  extends  in 
northwestward  direction.  A  rather  steep  slope  is  found  along  the  north 
coast  of  the  Kanin  Peninsula  (poluostrov  Kanin)  to  a  depth  of  20  to  25 
m.  Toward  the  north  its  slope  gradually  becomes  gentle  to  50  to  60  m, 
but  toward  the  east  the  angle  of  declination  becomes  steeper  due  to  the 
extension  of  the  original  rocks  of  the  Kryaash  Kanin  Kamen1  (Kaninskiy 
Kaizen*,  i.e.  the  Kanin  Stone).  Farther  to  the  east  a  sloping  bottom 
extends  toward  the  Kolguyev  Island  (ostrov  Kolguyev)  and  Cheshskaya  Guba 
(V.  P.  Kal'ianov  and  V.  P.  Androsova,  1933,  the  studies  by  P.  S.  Vino¬ 
gradova,  M.  V.  Klenova  and  V.  P.  Zenkovich,  and  E.  K.  Kopylova). 

The  sediments  of  the  pre-Kanin  area  are  represented  predominantly  by 
sand  with  a  considerable  amount  of  coarse  fragments  as  well  as  with 
shells  and  barnacles  and  their  fragments  o'1- 

The  principal  active  processes  of  the  hydrodynamic  regime  are  the  power¬ 
ful  tidal  and,  permanent  currents.  They  actively  erode  the  bottom, 
especially  along  the  submerged  coastal  line  which  consists  of  inden¬ 
tations  of  the  50  m  isobath  where  often  the  outcrops  of  original  clay 
are  observed.  Investigations  concerning  the  productivity  of  bottom 

^The  bottom  samples  were  obtained  by  T.  I.  Gorshkova  during  the  following 
cruises  of  survey  ship  Persei  (Persey)s  th®  Uth  in  1921*  and  13th  in 
1927 j  by  M.  V.  Klenova  during  the  following  cruises  of  the  same  vessels 
the  8th  in  1925,  10th  in  1926  and  15th  in  1928}  by  P,  N.  Novikov  during 
the  i*9th  cruise  of  the  same  vessel  in  193it,  and  by  N.  N.  Khokhlin  during 
the  52nd  cruise  of  survey  ship  Knipovich  in  1935* 
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fauna  (L.  A.  Zenkevich,  1930)  demonstrate  a  great  variety  and  profusion 
of  benthos  consisting  mainly  of  mollusks,  crustaceans  and  worms,  but 
containing  also  spots  of  mud  around  the  Cape  Kanin  Nos  (Mys  Kanin  Nos). 

A  mechanical  analysis  showed  that  the  bottom  here  is  covered  with  muddy 
sand  containing  patches  of  sandy  mud.  Isolated  outcrops  of  muddy  sand, 
which  3ometiiftas  border  on  sandy  mud,  have  been  found  in  coastal  areas 
along  the  west  coast  of  Kanin,  mainly  off  the  estuaries  of  rivers.  This 
is  associated  with  an  intensive  erosion  of  the  Quaternary  deposits  which 
form  the  coast  (V.  P.  Kal’ianov  and  V.  P.  Androsova,  1933)* 

In  the  western  section  of  pre-Kanin  area,  which  adjoins  the  Funnel  of 
the  White  Sea  iVoronka  Belogo  Morya),  the  bottom  is  covered  by  a  well 
sorted  pure  medium  sized  sand  (St.  710,  65  mj  St.  122,  70  m,  etc.) 
where  particles  prevail  from  0.5  to  0.25  mm  (fig.  U0)u  The  color  of 
the  sand  is  either  yellow  or  yellowish-gre:”,  sometimes  white,  but  nearer 
to  the  Kola  Peninsula  (Kol8skiy  poluostrov)  it  is  rosy-gray  consisting 
of  rounded  and  subangular  grains  of  quartz  with  a  considerable  admixture 
of  feldspar  and  dark  minerals  -  hornblende,  magnetite,  ilmenite,  dark 
mica,  rosy  garnet.  The  carbonate  remains,  such  as  the  fragments  of 
barnacles,  Cardium  sp.,  Buccinum  undatum  -  are  found  in  small  quantities. 

Toward  the  north  on  the  extension  of  Cape  Kanin  Nos  (Mys  Kanin  Nos  -  St. 
123 ,  65  mj  St.  706,  6i*  m)  the  marked  sorting  of  sand  becomes  less  pro¬ 
nounced  (fig.  Ill,  a)  smd  it  begins  to  contain  a  considerable  admixture 
of  whole  shells  and  particles  of  Saxicava  arctica,  Pecten  islandicus. 


Astarte  sp.,  Leda  sp.,  fragments  of  Pecten.  Further,  the  sand  is 
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enriched  with  shingle  and  gravel  which  are  frequently  overgrown  with 
pearlweeds.  Among  shingles,  mainly  fresh  and  well-rounded  ones,  one 
can  find  gray,  rosy  and  yellowish  sandstone,  plagioclase  and  ortho- 
clase  granite,  weathered  fragments  of  igneous  rocks  of  diabase  type. 

Toward  the  east,  and  south  the  average  type  of  sand  is  replaced  by  a 
clearly  washed  and  well  assorted  fine  sand  (fig.  Ul,  6 )  of  yellowish- 
gray  (St.  721,  79  m)  or  white  color  with  a  rosy  hue  (St.  737,  69  mj 
St.  738,  m). 

In  eastward  direction  the  sand  becomes  more  fine-grained,  turning  into 
a  dust-like  sand  (fig.  Ul,  b,2)  and  later  into  muddy  sand.  Along  the 
coast  line  lies  a  pure  dust-like  sand  (St.  730,  20  m)  consisting  of 
subangular  quartz  grains  which  include  magnetic  particles.  The  sand 
contains  an  admixture  of  feldspar,  carbonate  remains,  calcareous 
rhizopods  and  small  shells  Astarte  sp.,  as  well  as  a  small  amount  of 
mica.  Analogous  is  the  3  and  lying  on  the  smooth  underwater  slope  to 
the  north  of  Kanin  Peninsula  (poluostrov  Kanin)  which  is  subject  to 
the  action  of  waves  and  tidal  currents  (St,  U9U,  mj  St.  1^97,  99  m). 
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Fig.  U0«  Mechanical  composition  of  3and  in  the 
pre-Kanin  area. 

K  —  histograms  of  screen  analyses.  Fragments:  1— greater 
than  2  ran;  2—2  to  1  mmj  3—1  to  0.5  ram;  U— 0.5  to  0.25  mm; 
5—0.25  to  0.1  mmj  6— smaller  than  0,1  ram}  B  —  histograms 
of  water  analyses:  Fragments:  1— greater  than  1  mm  (are 
subtracted  from  samples  and  are  not  included  in  the  sum  of 
100^  ;  2—1  to  0.1  mmj  3—0.1  to  0,05  mmj  U— 0.05  to  0.01 
tarn}  5— smaller  than  0.01  mm. 

Horizontal  lines  beneath  the  graph,  from  left  to  right: 
Station  122,  at  70  meters,  etc. 
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The  assortment  of  sand  is  considerably  less  pronounced  on  the  extension 
of  the  Cape  Kanin  Nos  (Mys  Kanin  Nos;  St.  1*89,  78  m),  to  the  north  of 
it  (St.  1*93,  65  m)  and  15  miles  to  the  north  of  the  Cape  Laydennyy  (Mys 
Laydennyy;  St.  500,  65  m).  Everywhere  in  the  areas,  the  sand  has  a 
yellowish-gray  or  even  pink-gray  color  and  contains  few  small  rounded 
shingles  of  sandstone  and  basalt. 


The  muddy  sand  near  the  Cape  Kanin  Nos  (My8  Kanin  Nos)  and  to  the  south 
of  it  is  characterized  by  a  pronounced  predominance  of  coarse  silt 
having  a  slightly  yellowish-gray  color  changing  to  a  greeni sh-gray 
color;  downward  in  the  column  it  becomes  more  fine-grained.  Only  to 
tha  south  of  the  Cape  Kanin  Nos  (ffys  Kanin  Nos)  and  on  the  northern 
slope  of  the  peninsula  does  the  muddy  sand  contain  a  noticeable  admixture 
of  sand  particles  (St.  1*88,  59  mj  St.  70l*,  56  m;  St.  1*92,  61  m);  it 
consists  basically  of  quartz  containing  single,  coarse  rounded  grains, 
sometimes  with  an  admixture  of  quartz  gravel;  however,  in  contrast  to 
sand,  it  contains  a  considerable  portion  of  mica. 


To  the  north  of  Cape  Kanin  Nos  (Mys  Kanin  Nos),  on  a  sloping  depression, 
a  spot  of  sandy  mud  has  been  noticed  (St.  12l*,  62  m;  St.  702,  58  m;  St. 
2755,  61*  m;  St.  2756,  61*  m;  and  St.  1855>  61*  m).  Its  color  is  yellowish- 
gray,  its  structure  is  compact  containing  a  large  quantity  of  fragments 
of  mollusks  Cardium  sp.,  Pecten  islandicus,  Nucula  tenuis,  tubes  of 
worms,  sandy  rhizopods  of  Hyperammina  sp. 
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Fig.  Ul.  The  sand  of  Kanin-Kolguyev  Shoals. 

a  —  St.  663,  83  m,  fine  sand  with  fragments  of  shells 
and  barnacles;  —  St.  696,  87  m,  powdered  sand  of 
yellowish-gray  color  (to  the  south  of  underwater  ex¬ 
tension  of  Kaninskiy  Khrebet( Kanin  Range));  b  —  St. 
?$0,  103  ra,  dust-like  sand,  poorly  sorted,  yellowish- 
gray  color,  overgrown  with  shells  of  barnacles  Cardlum 
and  with  pai'tly  dissolved  Astarte;  Z  —  St.  7$3,  90  m, 
dust-like  sand,  greenish-gray,  well  sorted,  with 
organic  remnants. 
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The  sandy  mud  contains  a  considerable  admixture  of  a and  as  well  as 
gravel  and  shingle  consisting  of  a  fine-gruinod  rosy  oolorod  granite, 
gray  schist  and  gray  limestone. 

The  origin  of  sandy  mud,  as  well  as  that  of  muddy  sand,  is  associated 
with  the  erosion  of  deposits  of  Quaternary  transgressions,  which  are 
exposed  at  places  on  the  Kanin  coast  and  lie  at  shallow  depths  on  the 
underwater  slope  bonaath  the  layer  of  contemporary  aodiments.  Accord¬ 
ing  to  the  information  obtained  by  commercial  trawling.-  the  boards  of 
trawls  often  cut  here  the  upper  layer  of  sand  and  bring  up  a  viscous 
clay.  Although  the  depth  does  not  increase  more  than  $  m,  a  relative¬ 
ly  calm  zone  with  a  less  intensive  hydrodynamic  activity  is  found 
here.  The  presence  of  a  hydro dynamically  calm  zone  to  the  north  of 
the  Kanin  Peninsula  (poluostrov  Kanin)  is  confirmed  by  direct  measure¬ 
ments  of  current  speeds  as  well  as  by  the  distribution  of  ice.  It  is 
here  that  an  accumulation  of  concentrated  ice  floes  is  preserved  longer 
than  elsewhere  (V,  A,  Vasnetsov,  1938),  Erosion  and  inflow  of  new 
material  are  also  refloated  in  the  results  of  the  mean  mechanical 
composition  (table  6  and  fig,  3$,  b). 
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Table  6 


THE  MMN  MECHANICAL  COMPOSITION  OF  SEDIMENTS 


Fractions 

Depth 

in  m 

"''raotion  in  mm 

*8  « 

.  4' 

Bottom  Typo 

<0.01  n#a 
in  % 

from-to 

mean 

>1 

1-0.1 

0.1V 

-0.05 

_ 

0J05- 

-0.01 

<0.01 

k  [0 

S!  & 
21 

Pre-Kanin  Area 


Sand 

<5 

20-76 

49 

(0,9) 

25,6 

65,7 

5,9 

2,8 

Muddy  Sand 

5-10 

45-61 

55 

(0,4) 

14,5 

68,5 

10,1 

6,9 

Sandy  Mud 

10-20 

58-64 

62 

(o,4) 

16,7 

49,7 

21,0 

12,6 

Kanin-Kolguyev  Area. 


Sand 

<5 

70-87# 

90 

(2,8) 

39,9 

52,6 

4,6 

2,9 

Muddy  Sand 

5-io 

63-149 

103 

(3,7) 

35,1 

49,1 

9,2 

6,6 

Sandy  Mud 

10-20 

132-206 

161 

(1,0) 

20,1 

46,9 

19,5 

13,5 

*Duat-like  sand.  The  depths  of  the  average  sand  are  55  to  62  m,  for  tho 
fine  sand  61  to  90  m. 
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he _ Tho  Kanin-Kolguyev  Area 


'fho  Kanin-Kolguysv  am  presents  large  shoaling  waters  at  a  depth  of 
about  100  m  between  the  pre-Kanin  area,  the  Kolguyev  Island  (ostrov 
Kolguyev)  on  the  east  and  the  (loose  Bank  (Qusinaya  banka)  on  the  north* 
The  western  boundary  with  the  area  of  the  Murman  Bank  (Murmanskiye 
bank!)  runs  between  Isobaths  100  and  150  m.  The  surface  of  the  Kanin- 
Kolguyev  shoals  is  exclusively  smooth  which  has  also  been  confirmed  by 
detailed  measurements  carried  out  during  the  recent  years.  However, 
they  demonstrated  that  (fig.  lit,  bathymetric  chart)  that  the  slopes  of 
the  Kanin  Bank  (Kaninskaya  banka)  are  indented  by  valleys  which  lead 
toward  the  southern  branch  of  the  Central  Depression  of  the  Barents  Sea 
on  the  southwest  and  toward  the  depression  between  banks  Qusinaya  and 
Kaninakaya  on  the  north. 


The  sediments  in  the  Kanin-Kolguyev  area  are  represented  mostly  by  sand A 
Toward  the  Goose  Trench  (Qusinyy  Zhelob)  the  sand  covering  this  slope  is 
replaced  by  muddy  sand  and  sandy  mud.  The  muddy  sand  is  deposited  in 
underwater  valleys  between  the  northern  slope  of  the  Murman  Shoals 
(Murmanakoye  melkovod'ye)  and  the  southern  slope  of  the  Kanin  Bank 

X' - 

The  following  data  have  been  used:  by  T.  I.  Gorshkova  obtained  during 
the  Uth  and  oth  cruises  of  Persei(Persey)  in  192k,  during  the  13th  cruise 
in  1927}  by  M.  7.  Klenovs  obtained  during  the  10th  and  18th  cruises  of 
Pereei  in  1926  and  1929,  respectively j  by  P.  N.  Novikov  obtained  during 
the  U9th  oruise  of  Persei  (Persey)  in  193k}  by  S.  X.  Malinin  obtained 
during  the  U3rd  cruise  of  survey  ship  Knipovich  in  193k  and  by  N.  N, 
Khokhlin  obtained  during  tlie  52nd  oruise  of  Knipovich  in  1935. 
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(Kaninskaya  banka),  as  well  as  between  the  northern  and  southern  branches 
of  the  latter.  A  spot  of  muddy  sand  has  been  found  at  depths  of  ?0  to 
75  m  between  the  Kanin  Peninsula  (poluostrov  Kanin)  and  the  Kolguyev 
Island  (ostrov  Kolguyev).  The  replacement  of  sand  with  muddy  sand  and 
sandy  mud  also  occurs  westward  and  northwestward  toward  the  southern 
part  of  the  Central  Depression  (Tsentral 'naya  vpadina). 

The  sand  in  the  area  of  Kanin -Kolguyev  Shoals  (Kaninsko-Kolguyevskoye 
raelkovod 'ye ) ,  as  in  the  Kanin  area,  consists  predominantly  of  quartz. 

Its  color  in  the  majority  of  cases  is  yellowish-gray,  the  sand  is  well 
washed  and  assorted  and  it  contains,  in  addition  to  quartz,  feldspar, 
a  small  admixture  of  magnetite  and  ilmenite,  as  well  as  the  rosy-colored 
garnet,  which  can  be  readily  noticed  even  by  examination  with  binoculars. 
At  places,  due  to  the  admixture  of  feldspar  and  the  rosy-colored  micace¬ 
ous  sandstone  (St.  125  to  127  between  the  Kanin  Peninsula  (poluostrov 
Kanin)  and  the  Kolguyev  Island  (ostrov  Kolguyev)  at  depths  of  79  to 
36  m)),  the  sand  acquires  a  rosy-gray  hue.  Nearer  to  the  coast  it  has 
a  pinkish-gray  color  (St.  158,  58  m),  but  in  the  western  portion  of  the 
area  a  greenish-gray  color  (St.  236,  95  mj  St.  682,  90  mj  St.  683,  83  m, 
etc . ) . 

In  the  eastern  portion  of  the  area  and  at  smaller  depths  in  the  central 
section  of  the  Kanin  Bank  (Kaninskaya  banka)  and  nearer  to  the  Kolguyev 
Island  (ostrov  Kolguyev)  the  sand  becomes  coarser,  so  that  the  prevailing 
size  of  fragments  ranges  from  1  to  0.1  mm,  whereas  in  the  western  part 
and  at  great  depths  the  fine,  dust-like  sand  prevails.  Admixture  of 
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shingle  is  limited.  One  can  find  single  shingles  and  small  boulders 
overgrown  with  sponges,  hydroids,  barnacles  and  sometimes  with  litho- 
tharanions.  Nearer  to  the  coast  the  quantity  of  shingle  increases  and 
also  there  appears  a  considerable  quantity  of  gravel  consisting  of 
smooth  quartz  grains,  rosy-colored  feldspar,  fragments  of  rocks,  such 
as  basalt,  micaceous  sandstone  and  carbonate  fragments  of  organisms. 

Especially  large  numbers  of  fragments  of  shells  and  barnacles  are  found 
off  the  entrance  to  Cheshakaya  Guba  (St.  537,  55  m)  and  on  an  isolated 
shoal  to  the  north  of  ostrov  Kolguyev  (K.  Island  -  St.  779,  70  m)  where 
also  gravel  consisting  of  fragments  of  gray  schist  and  limestone,  some¬ 
times  with  ocherous  rims,  has  been  found. 

The  fine  sand  of  the  southwestern  portion  is  characterized  by  pronounced 
sorting  and  a  small  admixture  of  shells  and  their  fragments  -  namely: 

Mya  truncata,  Astarte  sp. ,  Balanus,  Tellina  baltica,  Cardlum  (fig.  Ul, 

St.  683,  83  m  etc.).  The  sorting  of  the  average  sand  (St.  686,  62  m) 
to  the  north  of  the  underwater  extension  of  the  Kanin  Ridge  (Kaninskiy 
Khrebet)  and  that  of  dust-like  sand  to  the  south  of  it  (St.  696,  87  m) 
is  rather  less  pronounced  (fig.  UO,  A.  6). 

In  order  to  explain  the  distribution  pattern  of  sand  sediments  and  the 
smoothened  original  rocks  underlying  the  sand,  it  is  necessary  to  carry 
out  thorough  investigations. 

On  the  slopes  of  Kanin  Shoals  (Kaninskaya  banka)  the  dust-like  sand 
(silt)  is  represented  by  two  types.  On  the  western  slope  it  contains 
a  considerable  adraisturs  of  sand  (1  to  0*1  mm)  whose  mechanical  composition, 

. . . I 
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when  expressed  graphically,  is  represented  by  two  rather  marked  apices 
(St.  750,  103  mj  St.  752,  96  m;  St.  753  >  90  m).  In  the  valley  to  the 
south  of  Kanin  Shoals  (Kaninskaya  banka),  evidently  in  an  area  of 
accumulation  (St.  2)46,  107  mj  St.  1108,  105  m)  the  resultant  graph  has 
only  one  apex.  Among  the  organic  remains  in  the  sand  covering  the 
Kanin  Shoals  (Kaninskaya  banka)  one  can  find  chitinous  tubes,  fragments 
of  shells,  including  partly  dissolved  shells  of  Astarte  borealis, 
fragments  of  the  large  barnacle  and  large  Cardium  ciliatum  with  traces 
of  fouling.  The  dissolved  particles  contain  also  other  carbonaceous 
remnants,  including  the  shells  of  Saxicava  (fig.  Ul).  Such  a  character 
of  organic  remains  among  which  an  unusually  dense  admixture  of  fossil 
shells  is  found,  as  well  as  the  type  of  mechanical  composition,  point 
out  that  the  source  of  the  material  is  not  of  our  times.  The  coarse¬ 
grained  portion  of  Quaternary  rocks,  which  has  been  subject  to  intense 
erosion  on  the  slopes  of  shoals  and  on  the  coast,  has  accumulated  here. 
The  active  hydrodynamical  regime  -  i.e.  the  swell ^  and  tidal  currents 
at  the  presence  of  relatively  steep  slopes  (fig.  U2)  determine  the 
erosion  and  partial  redeposition  of  the  material  that  had  been  deposited 
earlier. 


^0n  the  Kanin-Kolguyev  Shoals,  the  swell  and  tidal  currents  moving 
from  the  north  and  west  are  subject  to  the  greatest  deformation, 
but  the  water  here  is  less  transparent  than  in  the  other  sections 
of  the  open  sea. 
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Fig.  k2.  Mechanical  composition  of  sediments 
on  the  slopes  of  the  Kanin  Bank  (Kaninskaya 
banka)  (For  designations  see  fig.  33). 


Cm  —  St(ation) 
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The  mechanical  and  structural  composition  of  the  sand  covering  the 
northern  portion  of  Kanin  Shoals  or  Bank  (Kaninskaya  banka)  and  the 
slope  toward  Qoose  Trench  (Gusinyy  Zhelob)  that  separates  it  from  the 
Goose  Shoals  (Gusinaya  banka)  differs  little  from  that  covering  the 
western  slope  which  has  already  been  discussed.  Also  here  a  consider¬ 
able  admixture  of  fragments  ranging  from  1  to  0.1  mm  is  found,  as  well 
as  carbonaceous  remnants  and  whole  shells,  such  as  Pecten  islandicus, 
which  is  sometimes  overgrown  with  barnacles  (St.  682,  119  m),  some 
gravel,  and  shingle  consisting  of  gray  quartzite,  red  sandstone,  dia¬ 
base,  granite.  The  large  grains  of  quartz  are  rounded,  but  the  two 
apices  in  graphical  presentation  are  not  pronounced  because  at  the  pre¬ 
sent  time  the  area  is  evidently  characterized  by  deposition. 

The  color  of  the  muddy  sand  lying  between  Kanin  Peninsula  (poluostrov 
Kanin)  and  the  Kolguyev  Island  (ostrov  Kolguyev)  and  to  the  north  of 
Kanin  at  a  depth  of  approximately  60  to  70  m  (St.  161,  75  m;  St.  362, 

63  mj  St.  501,  6h  m)  is  yellowish-gray *  when  dry,  the  muddy  sand  is 
slightly  cemented  in  lumps  containing  a  considerable  amount  of  sand. 

In  addition  to  the  predominant  quartz,  feldspar  and  dark  black  minerals, 
including  magnetite,  the  muddy  sand  contains  a  noticeable  quantity  of 
mica.  The  less  intensive  hydrodynaraical  activity  of  the  medium  makes 
it  possible  for  the  flakes  of  mica  to  remain  in  the  sediments.  Among 
the  few  grains  of  gravel  and  shingle,  which  have  been  intensely  weathered, 
rounded  and  overgrown  with  bryozoans  and  serpulids,  there  occur  quartzite, 
clay  layers,  limestone  and  fragments  of  lithotharanions. 


1  :,v '" 
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In  the  valley  between  Kanin  Shoals  (Kaninskaya  banka)  and  the  Murrnan 
Shallows  (Murmanskoye  melkovod 1 e )  at  a  depth  of  100  to  125  ra  (Stations 
23?  and  K  1857)  the  quantity  of  sand  particles  is  smaller,  but  on  the 
northern  and  eastern  slopes  of  the  Kanin  Bank  (Kaninskaya  banka)  the 
quantity  of  the  particles  increases  at  places  (at  St.  K  1896,  85  m,  to 
the  north  of  Kolguyev,  for  instance).  Here  a  core  of  muddy  sand  (St.  /128 
27U8,  89  m)  contains  a  considerable  quantity  of  gravel  but  at  a  depth 
of  12  cm  a  layer  of  coarser  sand  with  calcareous  rhizopods  occurs. 


In  the  valley  between  the  northern  and  southern  spurs  of  Kanin  Bank 
(Kaninskaya  banka)  the  muddy  sand  is  gradually  replaced  by  sandy  mud 
reminiscent  of  muddy  sand  (St.  751,  206  m;  St.  K  1330,  1^5  m,  etc)  as 
the  depth  increases.  But  at  the  eastern  end  of  the  Goose  Trench 
(Gusinskiy  Zhelob)  the  replacement  takes  place  as  the  distance  from  the 

j 

j  slope  of  the  Central  Depression  increases. 

1 

1 

j  As  regards  the  composition  of  the  sand,  only  the  presence  of  an  ocherous 

} 

t  admixture  and  a  rather  better  cementation  in  dry  condition  is  to  be 

noted.  Toward  the  bottom  of  the  cores,  the  sandy  mud  turns  gradually 
into  a  uniform  greenish-gray  mud  (St.  751;  the  length  of  the  core  being 
53  cm)  or  into  a  finer-grained  sandy  mud  (St.  781;  the  length  of  the 
core  being  27  cm). 


i 
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Fig*  U3.  The  mean  mechanical  composition  of  sediments  in 
the  southern  portion  of  the  Barents  Sea  in  areas  charac¬ 
terized  by  accumulations. 

a  —  Uth  area,  Kanin-Kolguyev  Shoals  ( K aninsko-Kolguy evskoye 
melkovod ' ye ) j  6  —  7th  area,  Pechora  Shoals  (Pechorskoye 
melkovod 'ye ) }  8  —  9th  area,  the  Central  Plateau j  fragments t 
1  —  1,0  to  0.1  mm|  2  —  0.1  to  0,0$  mm;  3  —  0,05  to  0.01 
mm. 
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On  the  whole  the  Kanin-Kolguyov  Shoals  (Kaninsko-Kolg'qyevskoye  melko- 
vod'ye)  is  an  area  characterised  by  coarse-grained  sediments  resulting 
from  the  washouts  of  Quaternary  sediments.  The  White  Sea  water, 
carrying  evidently  the  suspended  particles  of  the  River  Severnaya  Dvina 
(M.  V.  Klenova,  1952),  deposits  here  a  small  quantity  of  aeaquioxides , 
iron  for  instance,  which  lends  a  yellow  and  pink  color  to  the  sand.^ 

The  sand  and  silt  sediments  that  have  been  redeposited  many  times  form 
a  thick  protective  layer  which  cannot  be  pierced  by  light  instruments. 
Therefore  data  on  thickness  are  not  at  our  disposal.  It  is  suggested 
that  the  thickness  is  considerable  because  the  underlying  layer,  except 
for  the  slopes  of  elevations,  is  not  detected  by  trawling. 


Because  the  old  rocks  are  not  exposed  anywhere,  a  clear  connection 
between  changes  in  mechanical  composition  and  the  depth  is  observed.  On 
the  western  slope  of  Kaninskaya  banka  the  eroding  sediments  oocupy  a 
small  area.  The  average  composition  does  not  disclose  traces  of  erosion 
and  curves  indicate  a  gradual  and  uniform  decrease  in  the  quantity  of 
fragments  ranging  from  1  to  0.1  ram  and  from  0.1  to  0,05  mm  with  increase 
in  the  content  of  particles  <  0.01  ran  and  the  fine  silt  ranging  from 
0.05  to  0.01  ram  (table  6  and  fig.  U3)» 


*The  ferric  oxide  in  the  sediments  is  characterized  by  its  mobility. 
Thus,  in  a  sample  of  pink  sand  (St.  158,  58  m)  which  was  kept  for  lU 
years  in  a  jar  filled  with  paraffin,  a  considerable  displacement  of 
seaquioxides  had  taken  place.  Only  the  upper  layer  (about  2  cm)  had 
preserved  the  pink  color.  Under  it,  pink  interlayers  0.5  mm  thick 
were  observed  at  a  distance  of  2  to  3  mm  from  one  another.  Farther, 
the  pink  color  was  preserved  only  in  spots,  but  at  7  to  8  cm  a  pro¬ 
nounced  interlayer  had  been  formed.  Beneath  it  a  pinkish-gray  sand 
with  diffuse  yellow  and  gray  spots  could  be  observed.  At  the  bottom 
of  the  jar,  periodic  reactions  occurred. 
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5,  The  Munnan  Bank 
(Murmanskayu  banka) 

The  projection  of  the  200  m  isobath  extended  to  the  northwest  and 
situated  to  the  west  of  the  Kanin-Kolguyev  Shoals  is  called  the  Munnan 
Bank  (Murmanskaya  banka).  At  depths  ranging  from  100  to  200  m  it  forms 
two  sloping  elevations  situated  an  echelon  with  respect  to  each  other. 
These  are  the  Southern  Munnan  Shoal  (Yuzhnaya  Murmanskaya  banka), 
bounded  by  150  m  and  175  m  isobaths,  and  the  Northern  Munnan  Shoal 
(Severnaya  Murmanskaya  banka)  whose  depths  are  approximately  165  n  and 
which  rise  over  the  underwater  shelf  whose  depth  is  approximately  200 
m.  The  boundaries  of  the  area  include  also  the  spur  of  an  elevation 
lying  at  a  depth  not  exceeding  250  m  and  extending  in  the  same  north¬ 
western  direction.  In  the  north  it  delimits  the  eastern  part  of  the 
Norwegian  Trench  separating  the  Munnan  Shoal  (Murmanskaya  banka)  from 
the  coastal  shoaling  waters  of  Murman  (Murmanskoye  melkovod'ye). 

Between  elevations  of  the  Murman  Bank  (Murmanskaya  banka)  there  are 
sloping  depressions  the  amplitude  of  their  relief  variations  ranging 
from  20  to  25  w.  Tha  detailed  depth  soundings  show  that  the  slopes-  of 
the  shoal,  especially  at  a  depth  of  200  m  and  to  a  certain  degree  at 
250  a,  are  characterized  by  indentations.  Numerous  valleys  descend  from 
the  slope  toward  the  northeast  into  the  Central  Depression  of  the  Barents 
Sea  and  toward  the  southwest  in  the  direction  of  the  Norwegian  Trench. 

The  slopes  and  the  surface  of  the  Munnan  Bank  (Murmanskaya  banka)  abound 
in  stones,  and  in  a  number  of  places  old  rocks,  evidently,  the  Quaternary 
clay,  are  found  beneath  a  negligibly  thin  layer  of  contemporary  sediments. 
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The  highest  areas  of  the  Murman  Bank  (Murmanskoya  banka)  are  covered  by 
sand  and  muddy  sand  which  is  replaoed  by  sandy  mud  in  depressions.^ 

Coarse  fragments  are  found  in  great  quantities.  On  every  slope,  es¬ 
pecially  on  the  northeastern  one,  they  have  been  found  by  trawls,  which 
attests  to  the  presence  of  outcrops  of  original  rooks.  The  coarse 
fragments  have  also  been  noticed  between  troughs  on  the  outcrops  of  the 
southwestern  slope.  The  outcrops  of  old  clay  are  limited  to  the  200  m 
isobath  and  they  have  been  disclosed  by  all  types  of  instruments  (used 
in  the  collection  of  samples)  and  by  commercial  trawls. 

The  composition  of  the  sand  covering  the  eastern  part  of  the  Murman  Bank 
(Murmansk ay a  banka)  is  analogous  to  that  of  the  sediments  covering  the 
southwestern  part  of  Kanin-Kolguyev  Shoaling  water  (Kaninako-Kolguyevskoye 
melkovod'ye),  i,e.  it  is  primarily  a  quartz  sand  with  coarse  rounded 
grains  containing  feldspar,  mica  and  fragments  of  dark  ferrous  rocks* 

The  difference  lies  in  a  smaller  quantity  of  non-ferrous  metals  which 
are  not  detected  by  binoculars  in  the  samples  taken  from  the  Murman  Bank 
(Murmanskaya  banka).  The  admixture  of  carbonate  fragments  and  gravel  is 
negligible.  In  addition  to  mollusks,  the  tiny  Astarto  sp.  for  instance, 
one  can  find  calcareous  and  siliceous  rhizopods,  plateB  and  spines  of 
I - - 

The  writer  has  used  the  data  obtained  during  the  following  cruises  by 
the  survey  ship  Persei  (Persey):  the  6th  in  19214,  12th  and  13th  cruises 
in  1927,  17th  in  1928,  50th  in  193-U  by  T,  I,  Gorshkova}  the  18th  cruise 
in  1929  by  M,  V.  Klenova;  the  28th  cruise  in  1930>  by  V.  P.  Zenkevich; 
the  5Uth  cruise  in  1935  by  S,  I,  Malinin  and  Kuzovleva;  and  during  the 
following  cruises  by  the  survey  ship  Knipovich:  the  U8th  in  193U  by  3, 

I,  Malinin;  the  52nd  in  1935  by  N.  N.  Khokhlin. 
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sea  urchins ,  ohitlnoua  tubes  of  vom . 
deposited  (St.  ?U0#  100  wj  fig,  bb,  2) 
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At  mUer  depths  fine  sand  la 
but  with  increase  in  depth,  the 


proportion  of  send  particles  decreased  and  the  sediment  asaumes  the 


character  of  a  silty  sand  (St.  2U?,  15»0  u\  St.  23$,  16!>  wj  fig*  hb»  1). 


The  muddy  sand,  which  is  widely  distributed  in  the  eastern  part  of  the 
Human  Dunk  (Hurmonakaya  banka),  is  represented  by  two  types  (fig.  hit, 

3  and  h),  Tito  muddy  aund  on  the  slope  lying  toward  the  Human  Trenail 
(the  eastward  extension  of  tiie  Norwegian  Trench  between  the  Human  Dank 
or  Shoal  (Hurmonakaya  banka)  and  the  Murman  ooaatal  ahoals )  oonaiata 
predominantly  (to  02.5>$)  of  course  silt  purtiolea  (St.  020,  lh6  mj  St* 
1118,  210  m),  Thera  it  oontuina  quarts  witit  a  email  admixture  of  feld¬ 
spar  and  organic!  remains  in  tiio  form  of  ahitin,  epongo  spicmleu ,  worn 
tubas,  a  few  calcareous  rhitopoda ,  and  other  carbonate  fragments* 


Tiio  other  type  of  muddy  sand,  whose  sorting  is  considerably  less  pro- 
no  muted,  contains  a  large  amount  (to  5>Q»7$)  of  sand  particles.  It  is 
found  near  the  slope  of  Kanin-Kolguyev  Shoaling  Water  (Kaninsko- 
Kolguyevskoye  welkovod’ye) j  (St.  7h 9,  IbO  mj  St.  1070,  190  m,  etc.)  on 
the  northern  slope  of  the  Human  Dank  (Numanukaya  banka)  (St.  261,  210 
mj  St.  106U,  217  m). 

A  typical  type  of  sediiaant  on  the  Human  Bank  (Humanskaya  banka)  is  t)u> 
sundy  mud  which  is  related  to  the  muddy  sand  (about  10$  of  particles  ara 
smaller  than  0.01  ram).  Hie  mechanical  composition  of  the  sand  covering 
tiie  slopes  of  underwater  elevations,  for  example  the  northwestern  end  of 
the  Southern  Murman  Shoal  (Yuaimaya  Muriiiunakaya  banka)  (St,  2J>9,  lhO  m), 
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the  northern  aiojw  (St,  1066,  16K  mi  at,  6tU,  2h9  w)  and  the  south- 
weatem  slop#  (St,  1,060,  IV, S'  m),  *re  described  by  graphs  having  two 
apioa#,  hut  tha  meehanioal  uon|)oaition  oi'  the  sand  covering  dapreaaiona, 
i.e,  t)>#  areaa  oharaotaviwed  by  dapoaitional  preoeaaos  (St,  360,  103  mi 
St,  36Q,  190  w,  «tu , ) ,  are  described  by  graphs  having  one  apex,  To  the 
north,  on  tha  slop#  extending  toward  the  Central  Depression,  vhtoh  la 
traversed  by  one  of  the  principal  branoliea  of  the  Nordkupp  Current,  the 
sandy  stud,  as  wall  as  the  muddy  sand  (fig,  hit,  ‘j  and  6)  ara  character¬ 
ised  by  ait  increase  in  tits  content  of  fragments  fmn  0  to  0,1  mm  and  by 
tits  presence  of  small  ehingle ,  gravel  and  organic  remains  in  the  fora  of 
spinas,  ohitinouu  worn  tubas,  calcareous  rhitsopoda  and  uax*bonato 
fragments  (St,  631  attd  1070}  fig,  hS), 

Tha  sandy  mud  lying  on  the  slope  which  stretches  toward  tho  Norwegian 
Trenoit  (on  tha  Kola  Meridian  33°3QI)  is  aliaruateriaod  by  a  great  varloty 
of  elements,  but  on  tha  vholo  it  ia  represented  by  various  types  having 
ono  apex  in  tha  graphs  showing  their  mechanical  composition  (St,  l£3i>, 

272  w)  St.  2906,  233  »,  eto.), 

Coras  of  two  layers  war©  taken  at  almost  all  the  stations  on  Muman 
Shoal  (Nurmanskaya  banku).  Tha  tliioknaso  of  the  upper  greeniah«gx*ay 
layar  of  sediment  varies  from  2  to  33  cm,  Under  it  lies  a  layer  of 
different  composition  -  usually  gray,  sometimes  a  sandy  or  viuoous  clay 
with  a  noticeable  rosy-colored  hue,  A  minimum  thickness  of  the  upper 
layer  ia  observed  on  slopes  and  the  graphs  of  its  moohonical  composition  /131 
are  always  characterised  by  the  appearance  of  two  apices. 
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tM.fi.  Mi.  Types  of  maahanioai  composition  of  sediments  on 
the  Human  Bank  (Murmanskaya  banka )  t 


l--ailty  aand  (St.  21*7,  l?aO  mj  St.  255,  165  m)j  2—  fine  sand 
(St.  7liQ,  106  m)j  3—wuddy  sand,  well  sorted  (St.  628,  1U6 
»)j  U-» muddy  sand  on  the  underwater  shelf  whose  sorting  is 
not  pronounced  (St.  1078,  190  m)}  sandy  mud  (St.  259, 
lilO  »}  St.  260,  183  »)j  6--8andy  mud  on  the  slope  whose 
sorting  is  poor  (St.  631,  2ii9  m),  (For  designations  see 
fig.  33). 

Key.  St.  2lf?  at  150  m,  etc. 
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It'  the  thickness  of  the  upper  layer  inox*eaa«a  (which  la  observed  in 
depressions  of  the  bottom)}  tlw  graphic  presentation  does  not  have  two 
apices.  In  area*  where  accumulation  takas  placO}  in  the  trench  between 
Kanin  Shoal  (Kaninakay*  banka)  and  Human  Slwaling  water  (Nurmanakoye 
walkovod'ye)  (St.  7l»9,  lhU  mj  St.  K  131x2}  106  m)  for  instance,  the  aorea 
up  to  36  om  long  did  not  reach  the  underlying  layorj  but  a  little  to  the 
north,  in  the  area  of  ex'oaion}  wliioh  ia  associated  with  the  Nordkapp 
Current  (St.  1070}  190  m),  a  core  sample  37  cm  long  contains}  beginning 
from  16  om,  u  denao  and  heavy,  rosy-gray  clay  with  fragments  of  a hello. 

On  tho  surface  of  olay  lies  a  mixed  material  -  interlayers  and  ooatinga 
of  greoniah-gruy  sundj  benoath  it,  irregular  areas  of  greenish-gray 
muddy  sand  and  rosy-gray  clay.  At  a  depth  of  12  cm  from  the  top  one  can 
find  pure  muddy  sand  with  shingle,  Including,  at  0-1Q  om,  rounded  shingles 
of  sandstone  (3  om  in  diameter)  with  a  slightly  burnt  surface  having 
traces  of  fouling  (fig.  U5). 

Slightly  aaline  rosy-gray  clayey  mud  (or  clay)  has  been  found  at  the 
eastern  end  of  the  Murroan  Trench  (Murmanskly  Zhelob)  (St.  628)  where  the 
thickness  of  the  contemporary  muddy  sand  equals  25  cm.  On  tho  surface 
of  the  lower  layer  lies  an  interlayer  consisting  of  white,  well-sorted 
rounded  grains  of  quartziferous  sand  with  an  admixture  of  feldspar  and 
ferrous  minerals. 
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Fig*  UJ>«  Composition  of  the  slope  of  Kaninskaya  banka  and  Mur- 
manskaya  banka  (Kanin  and  Murman  Shoals). 

1— Kanin  Shoal  (Kaninskaya  banka)  (St.  1078,  190  m).  Column  31 
cm  long:  1  to  11  om  —  muddy  sand  with  shingle  and  gravel}  12 
to  15  cm  —  areas  of  greenish-gray  muddy  sand  and  rosy-gray 
clay}  16  to  31  cm  —  rosy-gray  clayj  2— The  slope  of  the  Mur- 
wan  Shoal  (Murmanskaya  banka)  extending  toward  the  Central 
Depression  of  the  Barents  Sea  (St,  631,  2l}9  m).  Cores  6  to  20 
cm  long  —  irregular  patches  of  greenish-gray  rmddy  sand  and 
gray  mud}  a  layer  of  greenish-gray  muddy  sand  at  1U  cm  and  at 
17  to  18  cm}  beneath  it,  gray  mud}  3— A  layer  ol'  rosy-gray 
clay  at  36  to  UU  cm  of  the  core  between  the  layers  of  greenish- 
gray  sandy  mud.  The  beveled  surface  of  separation  at  a  depth 
of  liU  cm  (the  core  at  St.  1535>  272  m  at  a  depth  of  29  to  5U 
cm  of  the  core). 
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Tha  underlying  layer  at  the  northwestern  end  of  the  Southern  Murman 
Shoal  (Yuishnaya  Murmanskaya  banka)  (St.  259,  lbO  n)  has  an  analogous 
character;  it  lies  11.  cm  deep  and  contains  an  admixture  of  gravel* 

Above  it  lies  an  intermediary  layer,  but  at  a  depth  of  7  cm  of  the  core, 
beneath  the  layer  of  muddy  sand,  lies  an  interlayer  consisting  of 
medium  sized  and  coarse  gravel  made  of  rounded  grains  of  schist  and 
sandstone. 


At  great  depths  (St.  260,  183  m)  the  underlying  layer  lies  beneath  a 
core  3h  cm  long  and  has  a  slightly  lumpy  structure  with  thin  layers  of 
sand  marking  individual  strata  as  the  sample  becomes  dry.  In  the  same 
depression,  farther  to  the  west  (St.  262,  190  m)  the  thickness  of  the 
upper  layer  is  21  cm,  but  the  lower  layer  consisting  of  rosy-gray  clayey 
mud  is  very  dense  and  uniform;  it  is  separated  from  the  upper  layer  by 
a  thin  sand  coating  containing  grains  of  gravel.  At  St*  1068  (195  m) 
located  on  the  same  coordinates,  the  lower  layer  lying  under  the  cover 
of  contemporary  sediments  18  cm  thick  has  a  rather  different  composition. 


Still  greater  differences  has  the  underlying  layer  in  the  northern  part 
of  the  Murman  Bank  (Murmanskaya  banka).  Here,  for  instance  at  St.  1066 
(165  m),  under  the  surface  layer  having  the  usual  composition  and  being 
7  cm  thick,  lies  a  layer  of  gray,  bright  mud  which  is  slightly  carbonized 
and  contains  rounded  grains  of  gravel  mixed  with  mica  and  ferrous 
minerals.  It  is  separated  from  the  contemporary  sediment  by  a  tran¬ 
sitional  layer  consisting  of  gravel  and  shingle  of  red  granite.  Still 
farther  to  the  north,  near  the  slope  of  the  Central  Depression,  where 


‘'."i  f  t  -  ‘fr  Y ' V 'iWf Ai' iW Mdill f TT » f 


TRANS-130 


112/132 


the  thickness  of  the  contemporary  sediment  is  11  cm  (St.  261,  210  m), 

5  cm  (St.  1061*,  217  m)  and  7  cm  (St.  631,  21*9  m),  the  underlying  layer 
is  represented  by  a  gray  dense  and  heavy  mud  or  clay,  which  is  slightly 
brackish  and  bubbles  slightly  from  acids.  The  clay  contains  grains  of 
gravel  consisting  of  calcareous  shale  up  to  1  cm  in  diameter?  evidently, 
it  represents  the  remnants  of  disintegration  of  the  underlying  rocks. 

The  stratification  of  sediments  of  St.  631  on  the  slope  cf  the  Central 
Depression  is  analogous  to  the  core  1078  (fig.  1*5,  1).  Between  the 
underlying  layer  and  the  contemporary  sediments,  which  represent  a 
typical  case  of  erosion,  is  observed  a  transitional  layer  in  the  form  of 
irregular  patches  of  greenish-gray  sandy  mud  and,  beneath  it,  a  gray 
layer  with  a  slightly  rosy-colored  hue. 

A  complex  stratification  has  also  been  observed  on  the  northwestern  spur 
of  the  Murman  Bank  (Murmanskaya  banka)  (fig.  1*6)  where  the  thickness  of 
the  upper  layer  decreases  at  places  to  2  era  (St.  290$,  272  ra)j  at  other 
places  one  can  find  rosy-gray  clay  lying  between  two  layers  of  contempo¬ 
rary  greenish-gray  sandy  mud  (St.  1535,  272  m?  fig.  1*5,  3)* 


TRANS-130 


113A32 


Table  7 


MEM  MECHANICAL  COMPOSITION  OF  SEDIMENTS 


Depth  in  m  Fragments  in  ran 

Bottom  Type  Fragments  - - -j - - -r- - - 

<0.01  mm  0.1-  0.05- 

in  %  from-to  mean  1-0.1  -0.05  -0.01  <0.01 


Harman  Shoal  (Murmanskaya  banka) 


Sand 

<5 

120-165 

135 

(0,8) 

U2,7 

U9,3 

5,2 

2,8 

Muddy  Sand 

5-io 

UiO-217 

135 

(3,8) 

21,9 

60,8 

10,5 

6,8 

Sandy  Mud 

10-20 

1UO-2U9 

192 

(1,1) 

17,6 

5U,7 

15,7 

12,0 

tt  u 

20-30 

195-300 

262 

(0,2) 

2,6 

k6,6 

26,5 

2U,3 

The  Area  of  the  Western  Commercial  Shoals 
(Zapamye  promyslovyye  bank!) 


Muddy  Sand 

5-io 

202-299 

259 

(6,0) 

29,8 

k8,6 

Ik, 2 

7,U 

Sandy  Mud 

10-20 

215-333 

280 

(2,8) 

8,6 

52,5 

23,7 

15,2 

it  n 

20-30 

222-322 

281 

(0,7) 

3,k 

35,0 

36,5 

25,1 

Mud 

30-U0 

230-365 

299 

(0,6) 

2,3 

3k,6 

28,2 

3k, 9 

n 

ko-50 

— 

262 

(2,0) 

6,1 

17,7 

29,5 

k6,7 

lumber  of 
Analyses 
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Thus  the  Northern  and  Southern  Murman  Shoals  (Severnaya,  as  well  as  the 
Yuzhnaya,  Murmanskaya  banka)  represent  a  surface  submerged  beneath  the 
sea  level,  on  which  the  thickness  of  contemporary  sediments  is  measured 
in  centimeters  (fig.  1*6,  St.  1Q6U-1068 ) .  Obviously,  all  the  surface 
was  covered  by  Quaternary  deposits  which  cover  the  original  rocks  of 
varying  composition.  This  causes  certain  differences  in  the  composition 
of  the  lower  layer  of  cores,  whereby  individual  diversities  can  be  well 
detected  in  the  southeast-northwest  direction  of  the  shoals  as  they 
change  with  locality}  this  is  in  complete  agreement  with  our  concepts 
on  the  geological  structure  of  the  given  area  of  sea  bottom.  The  lower 
layers  of  the  cores  taken  from  the  Murman  Bank  (Murmanskaya  banka) 
should  be  subjected  to  a  special  investigation  and  more  powerful  instru¬ 
ments  be  used  in  the  collection  of  samples  in  order  to  obtain  data  for 
the  original  rocks  composing  the  area. 

The  presence  of  washouts  resulting  from  the  action  of  sea  currents  on 
on  the  slopes  of  the  shoal,  which  is  reflected  in  the  types  of  sediments 
(fig.  1*7),  is  also  confirmed  by  the  mean  mechanical  composition  (table  7) 
in  which  the  curve  representing  the  content  of  sand  particles  ranging 
from  1  to  0.1  mm  forms  a  pronounced  bend,  but  the  coarse  silt  sharply 
increases  in  the  interval  of  muddy  sand  (fig.  35).  The  washout  is  indi¬ 
cated  by  the  absence  of  a  direct  relation  between  the  depth  and  mechanical 
composition. 
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6,  The  Area  of  the  Western  Commercial  Shoal h 
(Zapadnyye  promyalo'vyye  bank!) 

The  area  located  to  the  north  of  the  Nordkapp  Trench  oonaiata  of  a 
system  of  elevations  at  depths  ranging  from  200  to  300  m,  which 
separate  the  Nordkapp  Trench  from  the  western  Medvazhinakiy  Trench. 

To  the  northeast  and  east,  a  smooth  surface  of  the  Central  Plateau  /130 

separates  the  area  from  the  Central  Elevation  and  the  Central  De¬ 
pression.  The  roughness  of  relief  in  the  area  is  associated  with 
the  extreme  western  spurs  of  folds  of  the  Kanin-Timan  system  which 
reach  the  area.  Here  the  folds  are  cut  by  a  caving  in  the  Western 
Trench,  and  their  direct  continuation  westward  is  interrupted.  The 
area  includes  the  commercial  shoals  -  Demidovskaya  and  Cherkova 
Shoals  as  well  as  the  northern  slope  of  the  Nordkyn  Shoal  (Nordkin- 
skaya  banka).  Farther  to  the  west,  the  system  of  elevations  includes, 
of  course,  the  Kopytov  Shoal  (Kopytovskaya  banka)  described  by  P.  S. 

Vinogradova  (1907). 

The  bottom  relief  in  the  area  of  the  Western  Commercial  Shoals 
(Zapadnyye  promyslovyye  bank!)  is  characterized  by  a  relative  complex¬ 
ity.  The  elevations  are  intersected  by  trenches  which  to  the  north 
and  northwest,  in  the  majority  of  cases,  descend  toward  the  Medvezhin- 
skiy  (Bear)  Trench.  Because  the  area  is  situated  at  great  depths,  the 
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aediraemta,  despite  tho  liuiontutlon  of  relief,  arc  at  the  first  glance 
uniform;1  tho  sandy  mud  containing  10  to  20#  of  fragments  <10*01  m 
predominates. 

On  elevations  and  ataep  elope a  one  oon  find  sand  which  la  usually  not 
well  aoi'ted  and  contains  a  large  proportion  of  fragments  ranging  from 
1  to  0.1  inn.  Mad  is  also  found  in  looked  relief  depressions  but  more 
frequently  in  areas  from  which  old  sediments  have  been  eroded.  There¬ 
fore  it  /mud^  is  frequently  found  at  smaller  depths  than  in  the  oaso 
of  sandy  mud;  its  mechanical  composition  is  represented  by  a  graph 
having  two  apices • 

In  the  western  part  of  the  area  (along  the  cross  seotion  Gape  Nordkupp- 
Rear  Island  /Ji^i'n^ya/  fig.  32;  St.  113?  to  1879,  at  depths  ranging 
from  277  to  35U  m)  the  bot'  'm  is  covered  by  sandy  mud  whoso  cementation 
is  weak  in  dry  condition  and  which  oontains  sponge  spicules ,  carbonate 
tests,  a  great  quantity  of  miorofauna-namely:  foraminifora  and  ostra- 
coda.  At  the  extreme  northern  stations  the  oxidized  layer  is  more 
pronounced  and  the  upper  section  of  cores  has  a  pinkish-gray  color. 

^Data  obtained  during  the  following  cruises  of  the  survey  ship  Persei 
(Persoy)  wei*e  used:  12th  cruise  in  1927,  h£th  in  1933,  50th  in  193h, 
by  T.  I.  Gorshkova;  19th  in  1929  by  K.  R.  Olevinskii;  27th  in  1930  by 
A.  S.  Ruchikj  28th  in  1930  by  V.  P.  Zenkovioh;  35th  in  1931  by  L.  A. 
Xaatrebova  and  E.  K.  Kopylova;  UOth  in  1932  by  V.  P.  Zenkovich  and  E. 
K.  Kopylova;  h3rd  in  1933  by  P.  N.  Novikov;  5Uth  in  1935  by  S.  X. 
Malain  and  Kxv30vleva;?Oth  in  1938  by  0.  N,  Kiselev;  and  during  the 
h8th  cruise  of  survey  ship  Knipovioh  in  193U  by  S.  I,  Malnin. 
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Pig.  1;8.  Changes  in  the  thickness  of  sediments  along  the  cross 
section  Capo  Nordkapp-Uour  Island  (BJjtfrri^yu)  s 

1  -  contemporary  sediments  (thickness  of  layer  in  centimeters). 

Key.  The  upper  left-hand  corners  Nox*dkapu 

1'ha  upper  right-hand  comers  Bear  Island 
The  vertical  liras,  left#  liepth  in  m. 


(tore*  owns fating  of  Wo  luyssrs  tutd  b<wn  found  almost  tluwughout  the 
oroaa  auction «  Ovals?  the  upper  lay*?  el*  yullowiah-gray  sandy  uvvul 
with  carbonate  remains,  mica  and  individual  large  roundad  grains  of 
quarts  one  onn  find  mud  or  clayey  wud  having  a  grey  or  bluish-grey 
ooior*  aowotiawia  with  a  reay-oolored  Hue,  which  is  veil  cemented  in 
dry  oondition  and  contains  a  oonaidumhla  admixture  of  gravel  and 
shingle,  the  tlvioknaaa  of  the  upper  layer  ranges  from  1^‘  to  30  ora 
(fig*  U0).  Tim  trenclticuv  to  the  lover  layer  is  in  the  majority  of 
oases  completely  olenr  and  marked  by  an  interlayer  of  sand  vhioh  i« 
sometimes  very  thin,  turvlng  a  oharaotor  of  ooating.  In  the  western 
part  the  variation  in  the  thickness  of  tho  upper  layer  is  negligible 
(table  0). 

Definite  dooroaauu  in  thickness  can  be  observed  on  bottom  elevations 
(at  Stations  1137  and  1078,  fox'  inatanoe).  Sometimes  the  yellowish- 
gray  and  greenish-gray  sandy  »ud  lands  a  rosy-colored  hue  at  3  to  U 
o»  beneath  tho  surface,  preserving  still  its  mechanical  composition. 

At  Stations  113?  and  2787  the  transition  from  the  upper  layer  of  the 
sandy  stud  to  thu  lover  layer  of  clayey  mud  occurs  gradually,  but 
under  tho  clayey  mud  appears  onoe  more  a  coarser  sediment. 

At  Stations  1137,  2J6£  and  1138  the  lower  layer  has  a  rosy-gray  color. 
It  is  everywhere  dense,  sometimes  bubbling  from  acids  (Stations  1137 
and  2lUO)j  at  all  stations  the  layer  contains  a  greater  or  smaller 
quantity  of  gravel.  Among  coarse  grains  one  can  also  find  dark-gray 
olayey  schist,  detritus  (soheben1 )  of  plagioolase  granite  and  ortho- 
olase  shingle  (red),  but  farther  to  the  east,  also  quartzite  and 
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alllaeous  tohiei.  To  tlis  **at,  at  a  depth  of  approximately  3C>0  m,  the 
depth  ia  covered  with  tiw  atuna  sandy  mud  ua  in  the  cross  auction  Gape 
Nordkspp-Bear  Island  (Qj^rjyfyu)j  it  lias  m  increased  quantity  of  coarse 
silt  particles  (62, 5!  to  65$;  fig.  1*9)»  whose  mechanical  composition  is 
eoMstimoa  expressed  by  a  graph  with  two  apices. 


Table  8 


THICKNESS  OF  CONTEMPORARY  DEPOSITS  ON  THE  SOUTHERN 
SLOPE  OF  THE  WESTERN  TRENCH 


Station 

Depth 
in  m 

Length  of 
columns 
in  cm1 

Thickness  of 
contemporary 
sediment 
in  cm 

Character  of  transition 

1137 

277 

21 

16 

Pinkiah-red  color 

U37 

277 

3U 

22 

Yellowish -gray  color;  uneven 
surface 

2365 

300 

73 

25 

Admixture  of  sand 

1138 

282 

i*5 

20 

1138 

282 

U5 

26 

Uneven  surface 

2787 

297 

72 

21 

Gradual 

2787 

297 

100 

20 

Pinkish-gray  color 

21U82 

290 

88 

16 

Inclusions  of  partly  dissolved 
shells 

1878 

288 

31 

15 

Mixing  of  the  upper  and  lower 
layers 

1139 

281 

1*1* 

22 

Gradual 

1139 

281 

1*3 

30 

Shifts  in  color  and  density 

2788 

280 

1*6 

21 

Uneven  surface 

1879 

351* 

31 

25 

Admixture  of  sand;  grains  of 
gravel 

^•The  length  of  cores  is  always  given  in  dry  condition. 
2 The  sample  was  taken  by  the  Ubekochernaz  bottom  core. 
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At  smaller  depths  hero  io  found  mud  related  to  sandy  mud  (St.  315,  230  m) 
According  to  T.  I.  Gorshkova,  the  upper  30  cm  of  the  core  are  represented 
by  a  mixture  of  greenish-gray  and  violet-gray  particles,  but  the  lower 
30  cm  consist  of  violet-gray  (rcsy-gray.  — M,  K.)  mud  (T.  I.  Gorshkova 
1931).  Suoh  a  composition  of  sediments  representing  a  product  of 
erosion  of  the  underlying  layer  is  confirmed  by  graphical  presentation 
of  mechanical  composition  -  namely  by  the  two  apices  (fig.  U9,  2). 

The  underlying  layer  of  the  area  is  represented  by  a  dense  rosy-gray 
mud  related  to  clayey  mud  and  containing  a  considerable  quantity  of 
carbonate  sediments,  calcareous  rhizopods,  gravel  and  shingle.  On  Demi-' 
dovskaya  banka  (Demidov  Shoal)  in  the  northeastern  part  of  the  area 
(St.  15U1,  286  m),  under  the  contemporary  layer  of  sandy  mud  19  cm  thick 
lies  a  layer  of  clayey  mud  20  to  35  cm  thick,  which  has  a  rosy-colored 
hue,  and  a  very  dense  and  heavy  layer  of  clayey  mud  36  to  53  cm  thick, 
which  is  firmly  cemented  in  dry  condition  and  has  a  pinkish-gray  color. 

As  can  be  seen  from  data  by  0.  N.  Kiselev  obtained  in  1938,  on  the 
Demidov  Shoal  (Demidovs kaya  banka)  each  type  of  mechanical  composition 
is  restricted  to  definite  conditions  of  hydrological  regime  and  bottom 
relief.  Muddy  sand  occurs  on  the  surface  and  slopes  of  underwater 
elevations  at  depths  ranging  from  202  to  299  m  and  in  areas  characterized 
by  abrupt  variations  in  depth.  Sandy  mud,  related  to  muddy  sand,  whose 
graphical  presentation  of  mechanical  composition  is  characterized  by  one 
apex  and  which  is  well  sorted,  extends  in  a  belt  from  the  vest  to  the 
east  (fig.  50),  merging  with  the  western  slope  of  the  Central  Plateau 
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and  coinciding  with  the  basic  course  of  one  of  the  branohes  of  the 
Nordkapp  Current.  A  variant  of  the  type  of  sandy  aud  containing  a  large 
quantity  of  sand  and  being  less  clearly  assorted  is  restricted  to  the 
slope  of  the  Medvazhinakaya  Depression  (Medvezhinskaya  vpadina),  to 
individual  projections  of  isobaths  and  to  isolated  shoals  which,  obviously, 
constitute  the  source  of  fragments  ranging  from  1  to  0.1  inn. 

In  relatively  calm  areas  at  depths  ranging  from  270  to  318  m,  the  under 
water  trenches  protected  from  the  east  by  elevations  are  covered  by 
sandy  mud  containing  an  increased  amount  of  fragments  smaller  than  0.01 
mm  and,  lastly,  the  wide  level  areas  and  gentle  slopes  are  covered  by  a 
sandy  mud,  which  is  nearly  like  mud  and  has  a  maximum  of  fine  silt 
particles,  i.e.  having  the  symptoms  of  cementation  or  the  same  type  of 
mud.  The  type  of  mud  contains  also  sediments  having  almost  equal  quantity 
of  fine  silt  and  pelite  (fig.  *>0)  which  is  restricted  to  the  depths  of 
approximately  300  m  and,  as  suggests  A.  S.  Vinogradova  (19!?7)»  is  possibly 
associated  with  the  accumulation  of  mud  particles  in  the  areas  character¬ 
ized  by  an  intense  growth  of  siliceous  sponges.1 


T  - -  - - 

A  thorough  examination  of  sediments  that  appear  to  be  uniform  at  the 
first  sight  enables  us  to  find  an  explanation  of  all  the  characteristics 
of  their  mechanical  composition  and  it  confirms  the  fact  that  the 
latter  is  the  most  sensitive  indicator  of  all  the  varictione,  even  the 
insignifioant  ones,  in  the  hydrodynamical  regime.  Analyses  of  samples 
made  in  191*7  on  the  survey  ship  Saratov  confirmed  the  presence  of  all 
the  types  that  could  be  singled  out  from  the  materials  collected  in 
1938. 
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Cm  316.310*  Cmbbt.m»  Cm66Z,290» 


k  i 

Cm  315,230m  Cm  9533,281  m 

Fig.  ii9.  Mechanical  composition 
of  sediments  in  the  area  of  the 
Western  Commercial  Shoals 
(Zapadnyye  promyslovyye  banki): 

1—  sandy  mud  (St.  316,  310  mj 
St.  661,  260  mj  St.  662,  290  m)j 

2—  mud  (St.  315,  230  mi  St.  k$33t 

2Qk  m). 
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ii  mecnanicai  composition  of  sediments  on  the  Demidov  Shoal 
dovskaya  banka)  (For  explanation  of  symbols  see  fig.  33). 


Fig.  5>0b.  Fragments  smaller  than  0.01  mm  on  tiie  Demidov  Shoa? 
(Demidovskaya  banka).  Isolines  in  °/o. 
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In  connection  with  the  complex  character  of  bottom  relief  in  the  area  of 
the  Western  Commercial  Shoals  (Zapadnye  promyslovyye  banid),  the  graph 
expires sing  the  mean  mechanical  composition  (table  7)  has  a  graduated 
form  reflecting  the  various  sources  of  material  that  is  subject  to 
sorting. 

7.  The  Pechora  Shoal 
(Pechorskoye  melkovod’ye) 

The  southeastern  part  of  the  Barents  Sea,  the  so-called  Pechora  Sea 
(Pechorskoye  more,''  is  a  shoaling  water  region  with  a  level  and  smooth 
bottom.  To  the  south  it  adjoins  the  eastern  part  of  Cheshskaya  Bay 
(Ch.  Cuba)  the  estuary  of  Pechora,  Khaypudyr  Bay  (Khaypudyrskaya  Cuba), 
to  the  east  it  is  bounded  by  Vaygach  Island  (ostrov  Vaygach),  to  the 
west  by  Kolguyev  Island  (ootrov  Kolguyev) .  The  northern  boundary  runs 
along  the  100  meter  isobath  separating  the  Pechora  Shoal  (Pechorskoye 
melkovod’ye)  proper  from  the  Trench  of  Novaya  Zeralya  (Novozemelskiy 
Zhelob).  To  the  east  the  boundary  between  the  Pechora  Shoal  (Pechorskoye 
melkovod’ye)  and  the  Kanin-Kolguyev  (Kaninsko-Kolguyevskiy)  area  runs 
near  the  long.  50°  E. 

Because  the  Pechora  Shoal  (Pechorskoye  melkovod'ye)  being  a  continuation 
of  tha  Pechora  Depression  on  the  bottom  of  the  Barents  Sea,  is  covered 
by  a  very  thick  layer  of  sediments,  the  bottom  relief  has  been  smoothed 
and  the  depths  increase  gradually.  The  50 -m  isobath  lies  at  a  distance 
of  80  to  100  km  from  the  coast.  An  identical  gentle  slope  is  observed 
toward  the  100-m  isobath,  and  only  at  a  depth  of  about  70  m  does  tha 
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slope  increase  a  little,  but  the  mean  angle  of  inclination  does  not 
exceed  k  minutes  (M.  7.  Klenova,  1931 )• 

The  isobaths  drawn  at  each  10  meters  (fig.  5l)  enabled  us  to  notice 
certain  characteristics  of  this  sloping  bottom  relief.  Thus,  the  pro¬ 
jection  of  the  20-m  isobath  to  the  southeast  of  the  Gulyayevskiye  Koshki 
Islands  (ostrova  Gulyayevskiye  Koshki)  delimits  the  gradual  slope,  which 
is  evidently  the  old  bed  of  the  Pechora  River,  running  at  first  along 
Dolgiy  Island  (ostrov  Dolgiy),  then  toward  the  northwest.  Along  the 
east  coast  of  Kolguyev  Island  (ostrov  Kolguyev)  (fig.  Ik)  the  isobaths 
reflect  its  former  limits  which  have  been  spread  out  as  a  result  of 
thawing  of  permafrost  and  of  thermal  abrasion.  A  gradual  elevation 
extends  from  Cape  Russkiy  Zavorot  (Mys  Russkiy  Zavorot)  to  the  northwest, 
embracing  the  present  day  Kolguyev  Island  (ostrov  Kolguyev) . 

In  connection  with  small  depths,  smooth  bottom  and  an  active  hydro- 
dynamical  regime  associated  with  waves  and  tidal  currents,  the  bottom 
within  the  limits  of  the  20«m  isobtah  is  covered  with  sand  having  an 
admixture  of  gravel  and  shingle.'1 

. . . . . - . — - 

•‘■The  data  obtained  during  the  following  cruises  of  the  survey  ship  Persei 
(Persey)  have  been  usedi  kth  cruise  in  192  k  by  T.  I.  Gorshkovaj  8th  and 
10th  in  1929,  lUth  in  1927  by  M.  V.  Klenova ;  k9th  in  193k  by  P.  N.  Novikov 
80th  in  1939  by  0.  N.  Kiselevj  of  the  survey  ship  Knipovich:  U8th  cruise 
in  193k  by  S.  I.  Malinin  and  52nd  in  193k  by  N.  N.  Khokhlinj  of  the 
survey  ship  Poliamaia  Zvezdas  3rd  cruise  in  193k  by  A,  F.  Val’nevj  and 
several  stations  of  the  survey  ship  Kashaiot  on  the  11th  cruise  in  19k5 
by  Turpaeva. 


•WW1***»»W«><'  -Mwt  - - - . 


TRANS-130 


As  the  depth  increases  the  sand  is  replaced  by  muddy  sand  and  sandy 
mud*  The  tiniest  minute  particles ,  i*e*  the  sandy  raud,  bordering  on 
mud,  is  deposited  in  the  Zakolguyev  area  where  in  the  calm  area,  which 
is  sheltered  by  the  Kolguyev  Island  (ostrov  Kolguyev)  and  the  shoaling 
water  surrounding  it,  muddy  erosional  products  of  the  Quaternary  clay 
of  Kolguyev  are  accumulating.  A  belt  of  sandy  mud  extends  northward 
merging  with  the  sandy  mud  of  the  Pre-Novaya  Zemlya  Trench  (Fri-Novo- 
Zemelskiy  Zhelob).  The  sandy  mud  also  is  found  between  the  Dolgiy 
Island  (ostrov  Dolgiy)  and  the  continent  at  the  entrance  to  the  Khay- 
pudyr  Bay  (Khaypudyrskaya  Guba). 

The  sand  of  the  Pechora  Shoal  consists  predominantly  of  quartz  and  is 
cleanly  washed,  containing  a  noticeable  admixture  of  feldspar  and 
magnetite.  The  coarse  grains  are  smooth.  The  color  is  yellowish-gray. 
The  sand  contains  a  considerable  quantity  of  ocherous  particles,  chitin 
tubes  and  burrows  of  worms,  many  carbonate  fragments  and  whole  shells. 
In  the  northwestern  part  of  the  area  the  sand  is  enriched  with  broken 
and  whole  3hells  of  As t arte  sp.,  Cardium  sp.,  Hytilus  edulis,  fragments 
of  barn&oles  (St,  129,  29  rnj  St,  131,  66  mj  St.  27U7,  95  m).  Also 
calcareous  rhizopods  and  spines  of  sea  urchins  are  foundj  at  places 
accumulations  consisting  almost  exclusively  of  shells  are  formed. 
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Pig,  51,  Bathymetric  Chart  of  the  Pechora  Shoaling  Waters 

(isobaths  at  10  m). 


Key,  From  top  to  bottom  (clockwise) s  the  Novaya  Zemlya 
Island  (ostrov  Novaya  Zemlya)  -  the  Vaygach  Island 
(ostrov  Vaigach)  -  the  Peohora  Gulf  (Peohorskiy 
Zaliv). 
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Here,  in  the  sand,  a  considerable  admixture  of  gravel  and  fragment a  of 
rocks  have  been  found.  Near  Cheshskaya  Bay  (Cheahskaya  Quba)  one  can 
even  visually  detect  an  apparent  concentration  of  heavy  minerals  in  the 
sediment,  such  as  magnetite  and  garnet,  as  veil  as  fragments  of  basalt 
(St.  501*  23  m).  Near  the  estuary  of  the  Pechora  the  sand  has  a  pink 
color,  (St.  382,  22A8  m).  On  the  basis  of  mechanical  composition  one 
can  discriminate  between  fine  and  average  sand  with  smooth  or  partly 
smooth  grains  (St.  H.0,  15  m)  and  ailty  sand  characterized  by  a  high 
degree  of  sorting  where  the  quantity  of  coarse  silt  reaches  853>  (St. 

506,  23  m;  St.  381,  20  mj  fig.  52). 

In  the  muddy  sand  one  can  also  distinguish  two  variations  -  namely: 
poorly  sorted  muddy  sand  with  a  considerable  amount  of  fragments  ranging 
from  1  to  0.01  imn,  the  graph  of  its  mechanical  composition  has  sometimes 
two  apices j  this  type  is  found  in  the  central  section  of  the  area  at  a 
projection  of  the  50~m  isobath  to  the  north  of  the  estuary  of  Pechora 
(St.  115,  52  mj  St.  393#  52  m)$  it  contains  a  considerable  quantity  of 
gravel  and  shingle  consisting  of  fragments  of  schist,  rosy-colored  sand¬ 
stone  and  basalt,  as  well  as  organic  remains,  such  as  fragments  of 
mollusks,  echinoderms,  worms  tubes  (chitin  and  sand):  Splochaetopterua 
typicus,  Haldane  sarsi,  barnacles,  Hyperammina  subnodosa.  Farther  to 
the  east  the  muddy  sand  is  represented  try  the  other  variant  character¬ 
ized  by  a  high  degree  of  sorting  (St.  391,  32  m),  notably  in  the  southern 
part'  of  the  region,  off  the  entrance  to  Cheshskaya  Quba  (St.  533#  10  m) 
in  an  area  affected  by  strong  tidal  currents  (fig.  52), 
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Fig.  52.  Types  of  mechanical  composition  of  sediments 
on  the  Pechora  Shoaling  Waters (Peohorukoye  roalkovod'ye)# 

a,d  —silty  sand  (a  —  St»  506,  23  mj  itf  —  St.  38U,  20  m )j 
5,<?  —muddy  sand,  badly  assorted  ($  —  St.  lhS,  52  mj  g  •— 
St.  393 *  $2  m)j3,e— muddy  sand,  well  assorted  (3  —  St. 
391,  33  mj  e  —  St.  533,  UO  m) |  , 3, u— sandy  mud  UK— 

St.  155,  50  mj  3  —  St.  15U,  6 U  mj  u  —  St.  1U7»  39  m). 
For  explanation  of  symbols  see  fig.  33. 
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1'hs  sandy  mud  lias  a  very  similar  oowiv  uition.  Along  the  coast  (St.  Ka 
371,  30  W{  St*  Ka  370,  lift  mj  fig.  S3)  to  the  aouthaast  of  Kolguyev  Island 
(omtrov  Kulguyev)  It  obtains  u«  muoh  ae  b'7*  of  particles  ranging  from  1 
to  0.1  mm,  ¥0  tlia  east  of  tho  Kolguyov  Island  (oetrov  Kolguyov)  tike 

quantity  of  sand  particles  de- 


fi'diW  ttaitw  tferM?  mm  mj, ft  mm 


Vig.  S3.  Changes  in  the  mechanical 
oorr^oaition  of  sandy  mud  in  tho 
aoaata'l  bolt  (Stations*  Ka  36’’  though 
Ka  3fl2).  For  explanation  of  symbols 
soo  fig.  33. 


craaaoa  (St.  lSS,  SO  mj  St. 

1S6,  ft?  »|  St.  Ka  37S,  ftS  n), 
but  at  groat  depths  appear 
evidonoo  of  oamantation,  a 
maximum  Quantity  of  aand/P 
being  reached  in  the  fine  ailt 
(St,  l$ft,  6ft  rnj  fig.  $2),  where¬ 
as  nearer  to  the  islund  a  maxi¬ 
mum  is  preserved  in  the  coarse 
ailt  (St.  Ka  381,  Sft  mj  St.  Ka 


302,  73  mj  fig.  S31  at  a  certain  increase  in  the  content  of  sand  pertiolea. 
The  aandy  mud  of  tho  ieohova  Shoal  (Peohorakoye  melkovod'ye)  lias  a 
greenish -gray  color,  awaotimoa  with  a  slightly  yellowish  hue  in  the  upper 
layer.  The  amount  of  organic  remains  is  small,  increasing  a  little  toward 
the  south  of  the  Kolguyov  Island  (ostrov  Kolguyov)  where,  in  addition  to 
broken  sheila,  rhizopoda  llyporammlmi  3ubnodoaa,  tubes  of  woms,  small 
shells  of  Huoula  tenuia ,  As  tart  a  sp.,  Yioldla  hyperborea  have  been  found. 
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A  considerable  admixture  of  sand  as  well  os  tho  gravel  and  shingle 
consisting  of  gray  and  rosy-colored  sandstone,  quarts  and  basalt  is 
found  in  tha  sandy  mud  (St.  130,  60  mg  St*  151,  68  m)  lying  near  a 
steep  underwater  shelf  in  a  trench  to  the  east  of  ostrov  Kolguyev  (St. 
395,  69  «),  as  well  as  in  the  Khayp\idyr  Qulf  (Khaypudyrskaya  Cuba) 

(St.  386,  13  m;  51*. 2#  particles  ranging  from  1  to  0.1  mu)  where  also 
gravel,  consisting  of  light-gray  quartzite  and  dark -gray  sandstone,  is 
found.  In  the  central  section  of  the  shoal  water*  near  the  belt  covered 
with  muddy  sand  whoso  mechanical  composition  is  characterized  by  a  graph 
l laving  two  apices,  near  the  projection  of  the  i>0-m  isobath,  an  identical 
graph  can  also  be  constructed  on  the  basis  of  sandy  mud  (St.  Iii7,  39  mj 
fig.  52). 

Data  concerning  the  contemporary  sediments  are  not  at  our  disposal 
baoause  tho  few  short  cores  have  nowhere  reached  the  underlying  layer. 

As  was  already  observed  in  the  Kanin-Kolguyev  area,  with  the  presence 
of  smooth  bottom  and  the  absence  of  erosion  material  from  underwater 
elevations,  the  graph  of  mechanical  composition  (table  9)  presents  an 
almost  rootilinear  relation  between  the  number  of  particles  ranging  from 
1  to  0.1  nm  and  from  0.05  to  0.01  mm  and  the  number  of  particles  smaller 
than  0,01  mmj  only  a  negligible  increase  in  the  quantity  of  particles 
ranging  from  0.1  to  0.05  mm  is  observed  in  the  interval  containing  muddy 
sand  (fig.  63). 
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THE  MEAN  MECHANICAL  COMPOSITION  OF  SEDIMENTS 


Table  9 


Bottom  type 


Fragments 

Depth  in  m 

Fragments 

in  ran 

n 

^.0.01  mm 
in  % 

from-to  mean 

>1  1-0.1 

0.1- 

-0.05 

o.o5- 

-0.01 

.r? 

<0.01 

Pechora  Shoaling  Water 


Sand 

<5 

3-79 

38 

(1,U) 

U2,6 

U8,5 

6,0 

2,9  11 

Muddy  Sand 

5-10 

US-103' 

UU 

(3,6) 

35,U 

U9,5 

7,8 

7,3  20 

Sandy  Mud 

10-20 

13-98 

5l 

(1,7) 

20,6 

U7,2 

17,5 

1U,7  29 

n  n 

20-30 

30-72 

U8 

(0,U) 

10,2 

3U,U 

30,8 

2U,6  9 

Goose  Bank  (Qusinaya  banka) 


Sand 

<5 

112-2U5 

171 

(o,U) 

53,0 

38,3 

5,U 

3,3 

Muddy  Sand 

5-10 

llU-192 

158 

(3,0) 

3U,9 

U8,2 

9,8 

7,1 

Sandy  Mud 

10-20 

125-259 

181 

(1,7) 

27,8 

U0,6 

18,3 

13,3 

it  n 

20-30 

—  _ 

262 

(o,U) 

U5,U 

2U,0 

25,0 

Mud 

30-U0 

2U9-288 

268 

(0,5) 

5,8 

29,8 

29,0 

35,U 

Central  Plateau 


Muddy  Sand 

5-10 

208-256 

237 

(U,7) 

17,5 

56,U 

18,5 

7,6 

Sandy  Mud 

10-20 

212-29U 

2U1 

(1,6) 

12,1 

52,1 

20,5 

15,3 

•1  1, 

20-30 

238-326 

27U 

(3,6) 

U,2 

Ul,8 

29,0 

26,0 

Mud 

30-U0 

231-373 

2U8 

(0,2) 

0,6 

22,6 

U2,6 

3U,2 
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8,  The  Goose  Bank 
(Gusinaya  banka) 

In  addition  to  the  Goose  Bank  (G.  Banka)  proper,  the  area  includes  part 
of  the  shoal  water  lying  between  it  and  the  Goose  Land  Peninsula 
(poluostrov  Gusinaya  Zemlya),  the  tongue  of  sea  from  a  depth  of  200  to 
250  m  having  a  complex  bottom  relief  and  sloping  steeply  toward  the 
Central  Depression  of  the  Barents  Sea,  and  the  trench  dividing  the  Goose 
Bank  (Gusinaya  banka)  and  Kanin-Kolguyev  Shoal  (Kaninsko-Kolguyevskoye 
malkovod *'ye )  which  we  shall  name  the  Goose  Trench  (Gusinyy  Zhelob). 

The  surface  of  the  Goose  Bank  (Gusinaya  banka)  at  a  depth  of  70  m  belongs 
to  the  type  of  denuded  underwater  plains  (V.  P.  Zenkovich,  1938 )  ♦  The 
system  of  sloping  elevations  (whose  relative  height  does  not  exceed  150 
to  200  m  according  to  the  Russian  definition  of  the  term  "uval",  Tr. ) 
and  small  round  troughs  that  have  been  detected  during  detailed  depth 
measurements  is  similar  to  the  surface  of  the  coastal  platform  of  the 
Goose  Land  Peninsula  (poluostrov  Gusinaya  Zemlya).  In  addition  to  the 
Goose  Trench  (Gusinyy  Zhelob),  which  represents  a  clearly  pronounced 
trench  extended  in  an  almost  east-west  direction,  the  slopes  of  the 
Goose  Bank  (Gusinaya  banka)  are  intersected  with  trenches  of  a  smaller 
size,  which  are  especially  clearly  pronounced  at  depths  ranging  from  70 
to  100  m  on  the  western  and  northern  slopes.  In  the  northwestern  part 
of  the  Goose  Bank  (Gusinaya  banka)  at  a  depth  of  100  m  there  is  a  well 
pronounoed  underwater  terrace  with  outcrops  of  original  rooks  and  a  great 
number  of  large  boulders  (M.  V.  Klenova,  1931).  A  thorough  analysis  of 
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relief  shows  that  this  terrace  with  several  fluctuating  depths  can  be 
traced  throughout  the  Barents  Sea. 

The  smooth  surface  of  the  Goose  Bank  (Gusinaya  banka)  is  covered  by 
boulders,  detritus,  shingle  broken  and  whole  shells.'*-  Sometimes  poorly 
sorted  sand  with  gravel  is  found  and  there  are  indications  that  old  clay 
is  being  exposed  on  sloping  depressions  on  the  surface  of  shoals  and  on 
their  steep  slopes.  However,  according  to  the  cores  that  are  at  our 
disposal  and  whose  lengths  reach  57  cm,  the  average  being  about  20  cm, 
the  underlying  layers  are  not  denuded.  V.  P.  Zenkovich  (1938)  considers 
the  sediments  lying  on  the  Goose  Bank  (Gusinaya  banka)  to  be  a  protective 
covering  that  shields  the  deeper  layers  from  erosion.  The  region  of  the 
broken  relief  on  the  northern  and  western  slopes  of  the  shoal  is  also 
covered  predominantly  by  coarse  fragments.  The  chief  active  hydro- 
dynamical  factor  on  the  surface  of  the  Goose  Bank  (Gusinaya  banka)  is 
the  waves  generated  by  the  prevailing  northerly  winds. 

The  western  part  of  the  region,  i.e,  the  northern  slope  of  the  Kanin 
Shoal  (Kaninakaya  banka)  and  the  western  slope  of  the  Goose  Bank 
(Gusinaya  banka),  is  subject  to  the  action  of  a  strong  branch  of  the 
Nordkapp  Current  whose  depth  at  this  place  is  approximately  200  m  and 
which,  passing  by  the  slopes  of  shoals,  causes  an  accumulation  of  coarse 

r - - - - - 

The  data  obtained  during  the  following  cruises  of  survey  ship  Persei 
(Peraey)  were  used:  6th  cruise  in  192h,  13th  ir»  1927,  by  T.  I.  Gorshkova j 
8th  in  1925|  18th  in  1929  by  M.  V.  Klenovaj  27th  in  1930  by  A,  S,  Ruchikj 
b6th  in  1933*  by  V.  M.  Ratynoklij  during  the  following  cruises  of  survey 
ship  Knipovichi  !*8th  in  193li  by  3.  I,  Malinin  and  52nd  in  1935  by  N,  N. 
Khoklin. 
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grained  sediments.  Relatively  protected  areas  are  created  in  the  western 
part  at  a  depth  of  approximately  200  m  and  in  isolated  pits  of  the  Goose 
Trench  (0u3inskiy  Zhelob),  as  well  as  at  its  eastern  end. 

On  the  slopes  of  the  Goose  Bank  (Gusinaya  banka)  the  coarse  sized  material 
is  replaced  by  sand  which  in  the  east  descends  to  a  depth  of  100  m  but 
on  the  western  spurs  down  to  220  m  (St.  700).  Further,  to  a  depth  of 
200  m  the  bottom  is  covered  with  muddy  sand  which  at  a  depth  of  about 
200  m  merges  with  sandy  mud.  The  bottom  of  the  Goose  Trench  (Gusinyy 
Zhelob)  is  covered  with  sandy  mud  in  its  deepest  section  and  in  the 
section  farthest  from  the  Central  Depression.  In  the  western  part  of 
the  trench,  mud  has  been  found. 

The  sand  which  occurs  on  the  slopes  of  the  Goose  Trench  (Gusinyy  Zhelob) 
belongs  to  the  category  of  silty  sand,  i.e.  coarse  silt  particles 
prevail  in  the  material.  Its  color  is  usually  greenish-gray  and  it 
sometimes  contains  a  considerable  amount  of  carbonate  remains  of  organ¬ 
isms  or  chitinoua  worm  tubes.  The  particles  ranging  from  1  to  0.1  ram 
are  represented  by  smooth  quartz  grains.  Quartz  together  with  feldspar 
constitutes  also  the  remaining  particles j  besides,  there  occurs  magnetite, 
and  on  the  southern  slope,  mica  (St.  366,  101  m).  The  character  of  the 
muddy  sand  is  similar  but  on  the  northwestern  spur  of  the  Goose  Bank 
(Ousinaya  banka)  (St.  2009,  161  m)  and  on  the  slope  forming  the  Goose 
Trench  (Gusinyy  Zhelob)  (St.  2000,  140  m)  it  contains  an  admixture  of 
oalcaroous  rhizopods  as  veil  as  gravel  and  detritus  of  gray  schist.  The 
quantity  of  mica  is  somewhat  greater  than  in  tne  sand.  In  some  cores 
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lumps  of  mud  have  been  found  but  everywhere  the  bottom  is  represented 
by  a  mechanical  composition  graph  having  one  apex,  which  attests  to  the 
absence  of  erosion  at  the  present  time  and  to  a  great  thickness  of  the 
protective  layer  of  friable  sediments.  The  character  of  the  sandy  mud  /llj? 
is  identical}  it  differs  only  by  a  more  clearly  expressed  pinkish-gray 
color  in  the  Qoose  Trench  (Gusinyy  Zhelob)  (St.  7?6,  liil  mj  St.  21*3, 

262  m).  In  connection  with  a  high  degree  of  iron  oxidations  in  the 
sandy  mud,  ocher  coatings  occur  frequently,  especially  around  the  tubes 
of  worms. 

The  mud  found  in  the  pit  of  the  western  part  of  Goose  Trench  (Gusinyy 
Zhelob)  (St.  1112,  288  m)  has  a  lumpy  structure  and,  based  upon  the 
mechancial  composition  graph,  it  is  related  to  the  sandy  mud  found  at 
St.  21*3,  262  m  in  the  same  trench  (fig.  5U)  but  it  contains  a  rather 
smaller  quantity  of  coarse  silt. 


Because  of  an  aotivo  friydro dynamical  regime,  the  displacement  of  the 
material  composing  the  friable  protective  covering  takes  place  at  the 

present  time  only  ou  the  Goose  Bank 
(Gusinaya  banka).  Therefore,  ac¬ 
cording  to  the  quantity  of  fragments 
that  are  smaller  than  0.01  mm,  the 


Fig.  ?U.  Mechanical  composition j 

a— mud  (St.  1112,  288  »)j 
6— sandy  mud  (St.  21*3,  262  m). 
For  explanation  of  symbols  see 
fig.  33. 


graph  representing  the  mean  mechanical 
composition  (table  9)  contains  small 
projections  on  the  sand  curve  (1  to 
0.1  mm)  and  bends  for  fragments 


ranging  from  0.1  to  0.0?  ms,  which  reflects  the  Influx  of  a  supplementary 
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material  (fig.  3 ?,  e). 


9.  The  Central  Plateau 

The  area  of  a  relatively  smooth  bottom  at  a  depth  of  about  2?0  m  between 
the  Murman  Shoal  (Murmanskaya  banka)  on  the  south,  the  Central  Elevation 
on  the  north,  and  the  area  of  Western  Commercial  Shoals  (Zapadnyye 
promyslovyye  banki)  is  called  the  Central  Plateau.  On  the  east  its 
boundary  runs  between  long.  38  and  39°  E  on  the  slope  of  the  Central 
Depression  of  the  Barents  Sea. 

Sandy  mud  prevails  in  the  Central  Plateau.1  On  the  boundary  with  Murman 
Shoal  (Murmanskaya  banka)  and  the  area  of  the  Western  Commercial  Shoals 
(Zapadnyye  promyslovyye  banki)  and  on  isolated  bottom  elevations,  muddy 
sand  was  found,  but  near  the  Central  Elevation,  under  the  protection  of 
its  western  spur,  mud  occurred.  Almost  everywhere  on  the  surface  of  the 
plateau  one  can  find  fragments  of  rocks  in  the  sediments;  in  the  western 
portion  of  the  area  one  can  find  tubes,  and  occasionally  eroded  shingle 
and  its  concretions  covered  by  brown  oxides. 


‘Data  obtained  during  the  following  cruises  of  survey  ship  Persei  (Persey) 
were  used:  12th  in  1927,  17th  in  1928,  by  T.  I.  Gorshkova;  18th  in 
1929  by  M.  V.  Klenova;  27th  in  1930  by  A.  S.  Ruchik;  28th  in  1930  by 
V.  P.  Zenkovich;  5Uth  in  193?  by  S.  I.  Malinin  and  Kuzovleva;  during  the 
following  cruises  of  survey  ship  Knipovich:  2i*th  cruise  in  1931  by 
K.  A.  Rachkovska;  U8th  in  193U  by  N.  N.  Khokhlin;  in  addition,  the  data 
obtained  by  P.  S.  Vinogradova  during  the  26th  cruise  of  survey  ship 
Issledovatel 1  in  19U0  were  used. 
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The  muddy  sand  (at  St.  1062,  2 56  m,  for  instance)  has  a  yellowish-gray 
colon  it  contains  a  considerable  admixture  of  gravel  (fig.  55)  many 
chi tin  tubes,  carbonate  remains,  spicules,  and  calcareous  rhizopods.  The 
same  compositional  content,  as  well  as  the  graphical  presentation  of  AU6 
mechanical  composition  by  one  apex,  characterizes  the  sandy  mud  in  the 
northern  (St.  6h0,  232  mj  St.  I  2212,  229  ra)  and  southern  (St.  1126, 

29k  m)  portions  of  the  region.  A  sandy  mud,  which  was  less  well  sorted 
and  whose  graphical  presentation  of  mechanical  composition  was  expressed 
by  two  apices  (St.  105U,  310  m,  etc.),  occurred  on  the  slope  of  the  spur 
of  Madvezhinskiy  Trench  penetrating  into  the  Central  Plateau  south  of 


f  z 


3  MS 
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Fig.  55.  Type 8  of  mechanical  compo¬ 
sition  of  sediments  on  the  surface 
of  Central  Plateau. 


the  Central  Elevation.  At  a 
smaller  depth,  nearer  to  the 
Central  Elevation,  sandy  mud 
having  a  maximum  of  fine  silt 
occurred}  the  quantity  of  indi¬ 
vidual  fragments  composing  it  was 
equally  distributed  (St.  Ili89, 
2U6/252  m;  fig.  55)  as  it  was 
observed  also  in  the  level  areas 


1—  muddy  sand  (St.  1062,  256  m)j 

2—  sandy  mud,  well  sorted  (St.  6I4O, 
232  m;  St.  I  2212,  229  m)j  3— 
sandy  mud,  poorly  sorted  (St.  105U, 
310  at}  St.  11*89,  2U6/252  m);  U-- 
sandy  mud  with  a  great  amount  of 
sand  (St.  1126,  2 9k  m)}  5~mud 
having  a  maximum  of  fine  silt 

(St.  I  2156,  239  m). 


of  the  Western  Commercial  Shoals 
(Zapadnyye  promyslovyye  banki)} 
also  the  character  of  mud  was  the 
same  (St.  I  2155#  231  m;  St.  I 
21 55,  239  a). 
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Fig.  J>6.  Bottom  Structure  of  the  Central  Plateau: 

a  -- -  on  the  cross  section  along  the  Kola  Meridian  (33°30) 
by  cores j  <5  —  along  35°  }  6  —  along  38°.  (For  explanation 
of  the  designating  symbols  see  fig.  U6). 


Key.  Upper  line : 
Middle  line: 
Bottom  line: 


long.  E, 
lat.  N, 

long.  E, 
lat.  N, 

long.  E, 
lat.  N, 
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The  thickness  of  contemporary  sediments  on  the  Central  Plateau  fluctuates 
from  1*  to  5  to  23  to  25  cm.  The  thickness  of  the  tipper  layer  increases 
a  little  on  the  slope  of  the  Central  Depression  in  the  cross  section 
along  long.  38°  E  where  at  the  time  it  was  very  unstable  (Stations  63 5 
through  61*0).  Thus,  at  one  and  the  same  station  (at  St.  635,  261  m,  for 
instance)  the  core  having  penetrated  a  layer  9  cm  thick  when  lowered  for 
the  first  time  (the  length  of  the  core  being  20  cm),  did  not  reach  the 
lower  layer.  When  lowered  for  the  second  time,  though  the  length  of 
core  was  3l*  cm.  However  the  core  brought  up  the  section  when  lowered 
again}  this  time  the  length  of  core  was  20  cm. 

Along  the  Kola  Meridian  (St.  1536  and  1537}  fig.  56  and  57,  1)  the  under¬ 
lying  rosy-gray  olayey  mud  is  covered  with  a  transitional  layer*  consisting 
of  a  mixture  of  greenish-gray  and  rosy-gray  sediments  containing  shingles 
of  gray  calcareous  aohist.  To  the  east,  in  a  cross  section  along  longi¬ 
tude  35°  E  (3t.  1060,  269  a),  the  underlying  layer  is  yellowish-gray, 
dense,  heavy,  related  to  clayey  mud  ( 2lt  to  1*6  cm  of  core)}  it  is  covered 
by  a  transitional  layer  (11  to  21*  cm  of  core)  where  an  alternation  of 
greenish-gray  sandy  mud  is  observed}  the  latter  forms  pockets  filled 
with  greenish-gray  sediments  (fig.  56  and  fig.  57,  2),  In  the  core  was 
found  shingle  consisting  of  rosy-colored  granite.  To  the  south,  under 
muddy  sand  (St.  1062)  and  under  a  transitional  layer  lies  a  dense,  gray 
and  unifora  mud.  In  the  northern  portion  of  the  area  the  underlying 
layer  consists  of  a  very  viscous,  dark-gray,  clay-like  mud  (St.  1051*). 
Lastly  on  the  slope  leading  to  the  Central  Depression,  the  lower  layer 
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is  represented  by  a  gray,  dense,  heavy  and  almost  nonsaline  sediment 
which  bubbles  slightly  from  acids  and  contains  a  great  quantity  of  gravel 
formed  of  gray  schist,  light  limestone  and  weathered  igneous  rocks. 

The  position  of  layers  is  oblique,  their  interbedding  irregular  (St.  6k0; 
fig.  56  and  57,  3). 


Fig.  57.  Cores  of  Sediments  in  the  Central  Plateau 

1-- the  lower  layer  of  core,  St.  1537,  231  m,  interlayer 
of  gravel  at  U5  cm;  2 — inclusion  of  greenish-gray  sandy 
mud  in  gray  mud  (St.  1060,  269  mj  15  to  23  cm  of  the 
6  juple  column),*  3-- oblique  status  of  layers  consisting 
of  rosy-gray  mud  on  the  underlying  layer  (St.  61j0,  232 
mj  17  to  29  cm  of  the  core). 
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One  Itypethaolaos  that  here  the  contemporary  marine  sediments  lid  on  the 
surface  of  a  weathered  cover  of  sediments  formed  on  the  original  rocks, 
The  region  wuet  ho  investigated  hy  wore  powerful  instruments  because 
the  original  rooks  evidently  11a  at  shallow  depths  and  long  oorae  enable 
us  to  identify  the  geological  ecmituro  and  formation  of  the  region. 

Because  of  gentle  bottom  relief  an  t  ralatively  little  active  hydro* 
dynamical  factors  indicating  the  absonuo  of  contemporary  erosion  and 
despite  the  fact  that  the  underlying  layer  la  found  at  a  shallow  depth, 
the  graph  presenting  the  mechanical  composition  of  sediments  (table  9) 
oonteins  only  slight  deflections  refloating  individual  partlolos  (fig. 
h3 )  t  which  shows  un  almost  complete  ahsonoe  of  materials  derived  from 
other  sources. 

10.  fllopes  of  the  South  Island  of  Novaya  Zemlya 

The  southern  area  of  Novaya  Zemlya  includes  the  southern  and  western 
submarine  slopes  of  the  South  Island  of  Novaya  Zemlya  to  a  depth  of 
approximately  H00  ra  on  the  north*  as  well  aa  the  Trench  of  Novaya 
Zemlya.  On  the  south  the  boundary  runs  along  the  submarine  shelf 
separating  the  Pechora  Shoal  from  tlw  Pra-Novaya  Zemlya  Trench  (Pri** 
novosemal'skiy  Zhelob),  e„g,  along  the  100  m  isobath.  Tlw  boundary 
between  tlw  shoaling  spur  of  Goona  Land  Island  (oatrov  Quaimya  Zemlya) 
and  the  area  of  Qoose  Bank  (Qusinaya  banka)  has  been  arbitrarily  drawn 
in  nort  (westerly  direction  where  it  touches  the  base  of  the  western 
slope  of  the  south  island  extending  to  the  Central  Depression  at  a  depth 
of  ZOO  to  3$0  u. 
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in  the  eoastal  area  tha  bottom  x*elisf  is  very  uneven,  but  moat  of  the 
bottom  samples  were  taken  at  a  depth  groatar  than  100  m,  and  only  feu 
stations  describe  tha  coastal  belt.  At  a  depth  greeter  titan  100  m  the 
relief  becomes  rather  even  but  tha  200  ra  isobath  again  shows  individual 
attd  relatively  short  trenuhaa  descending  toward  the  Central  Depression, 


Related  to  the  divoraity  of  bottom  relief  forma,  the  sediments  uro 
represented  by  all  bottom  types,  including  clayey  mud.  Witltin  the 
boundaries  of  tha  £0  m  isobath,  except  for  etttrancee  to  individual  gulfs 
and  bays,  the  bottom  is  oovorod  by  boulders,  detxrUus,  leas  often  by 
shingle,  sometimes  by  shells.  At  a  number  of  places  outcrops  of  original 
woks  have  boon  noted,  which  interfere  with  the  use  of  fishing  equipment. 


Because  of  numerous  islands,  shoals,  underwater  and  abovewater  atones, 
the  bolts  covered  by  coarse  fragments  ux*ound  the  south  island  of  Novaya 
Zemlya  have  a  complex  oonfigwatian,  Here  ono  can  identify  on  the  bottom 
tha  extension  of  ridges  of  oxrLginal  xKioks  which  are  exposed  on  the  ooast 
and  ax*e  characterised  by  a  northwesterly  dix\»otion.  The  coastal  zone  of 
Novaya  Zemlya  must  become  an  object  of  a  special  x'esearoh  in  ox*der  to 
elucidate  its  morphology,  geological  structure  and  ox*lgin.  To  a  depth 
of  100  m  the  bottom  is  covered  by  sand  containing  a  large  amount  of 
boulders,  shingle  and  datxltua  whoso  numbers  inoi*ease  on  traverses  of 


^Uata  of  the  following  ox'uisea  of  aur-vey  ship  Pex'aei  (Pei*aey)  wex-e  usedx 


ip  l 

tlia  4th  cruise  in  1924  by  T.  I.  Gorshkova j  Oth  in  1925*,  14th  in  1927, 
29th  in  1930  by  M.  V.  Klanova}  46th  in  1933,  by  V.  M.  Ratynsklij  49th 
in  1934  by  P.  N.  Novikovj  71st  in  1930  by  P.  S.  Vinogrudovaj  80th  in 
1939  by  0.  N.  Kiselev j  of  sui^vey  ship  Knipoviehi  48th  cruise  in  19314 
by  S.  I.  Malinin}  52nd  in  1935  by  N.  N.  Khokhlin. 
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capes  and  on  the  underwater  extension  of  the  Goose  Land  Island  (ostrov 

Guainaya  Zemlya).  At  depths  exceeding  100  m,  sand  is  replaced  by  muddy 

sand  which  occurs  as  deep  as  150  m  on  the  western  slope  of  Novaya  Zemlya 

and  deeper  at  places,  turning  into  sandy  mud  on  the  slopes  of  the 

Central  Depression.  At  the  southwestern  and  western  coast  stretches  a 

belt  of  sandy  mud  rich  in  coarse  fragments?  on  the  slope  of  the  Trench 

of  Novaya  Zemlya  (Novozemel’skiy  Zhelob)  it  merges  with  sandy  mud 

covering  the  southern  slope  of  the  former.  The  bottom  of  the  trench  is  /l5l 

covered  by  mud  and  at  places  by  clayey  mud.  The  northern  slope  of 

Novaya  Zemlya  Trench  (Novozemel'skiy  Zhelob)  is  very  steep  (P.  S.  Vinogradova, 

1957).  This  is,  evidently,  associated  with  breaks  and  faults  along  which 

the  sagging  of  bottom  of  the  trench  occurred.  Because  of  the  steepness  of 

the  slope,  coarse-grained  sediments  lie  directly  adjacent  to  sandy  mud  and 

mud  (fig.  58). 

The  sand  of  the  western  slope  of  the  south  island  is  adapted  to  the  steep 
slope  (St.  1622,  118  mj  St.  l62i*,  l6o/ll8  m).  Its  color  is  greenish-gray, 
poorly  sorted,  the  sand  contains  a  great  amount  of  particles  ranging  from 
0.25  to  0.10  mm  and  from  0.10  to  Q.05  mm,  as  well  as  broken  shells,  gravel 
composed  of  gray  sandstone,  and  shingle  of  Novaya  Zemlya  rocks  ( gray  and 
pink  sandstone,  diabase,  vein  quartz,  clayey  schist).  The  shingle  is 
mostly  fresh,  overgrown  with  barnacles,  hydroids  and  other  organisms.  In 
the  sand  prevail  smooth  and  semi-smooth  grains  of  quartz,  the  other  con¬ 
stituents  are  feldspar,  magnetite,  rosy-colored  garnet,  mica  and  carbonate 
fragments,  sometimes  also  semidissolved  shells  of  Astarte  sp. 


TRANS-130 


150/151 


The  muddy  sand  bears  the  same  characteristics;  it  contains  organic 
remains  consisting  of  many  chitin  tubes  of  worms,  fragments  of  ophiuroids, 
moUusk8,  sand  rhizopods;  detritus  and  shingle  are  represented  by  the 
black  limestone  and  diabase;  as  in  sand,  one  can  find  semi  dissolved  shells 
of  Astarte  sp»,  Leda  pemula.  The  muddy  sand  which  is  found  on  the 
western  slope  of  the  Central  Depression  where  it  is  touched  by  the  Nord- 
kapp  Current  and  between  tne  Goose  Bank  (Qusinaya  banka)  and  the  Novaya 
Zemlya  Shoal  (Novozemel'skoye  melkovod'ye)  has  the  highest  sorting  (St* 
21*97,  11*9  m;  fig.  59).  The  sandy  mud  (St.  368,  130  m  for  instance) 
found  here  bears  the  same  character,  but  at  great  depths  its  upper  layer 
has  sometimes  a  pink  color,  whereas  the  quantity  of  organic  substances 
is  small.  The  sediment  is  incoherent,  weakly  cemented,  has  many  cracks 
and  pores. 

At  greater  depths  at  the  base  of  slope  where  the  Central  Depression 
begins  (St.  1619,  217  m;  St.  1626,  230  m)  the  sandy  mud  has  a  brilliant 
greenish-gray  color  with  a  light  yellowish  hue,  it  is  strongly  cemented, 
which  leads  to  a  change  in  the  mechanical  composition  graph  (fig.  59,  a 
maximum  of  fine  silt).  In  the  sandy  mud  on  the  western  slope  one  can 
find  shingle  consisting  predominantly  of  gray  sandstone.  The  sandy  mud 
lying  to  the  southwest  of  Kostin  Shar  (St.  133*  165  m)  in  an  isolated 
pit  near  Mezhduaharskiy  Island  (ostrov  Mezhdusharskiy)  (St.  271*5#  190  m) 
and  on  the  southern  slope  of  the  Novaya  Zemlya  Trench  (Novozemel'skiy 
Zhelob)  is  also  poorly  sorted.  The  sandy  mud  lying  on  the  northern  slope 
of  the  Novaya  Zemlya  Trench  (Novozemel’skiy  Zhelob),  in  isolated  pits  and 
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Fig.  59*  Types  of  mechanical  composition  of  sediments 
on  the  slopes  of  the  South  Island  of  Novcya  Zemlya: 

1  —  muddy  sand  (St,  21*97,  11*9  m)j  2  —  sandy  mud  (St. 
360,  130  a) |  3  —  sandy  aud  with  a  maximum  of  fine  silt 
(St,  1619,  271/277  a);  1*  —  poorly  sorted  sandy  mud 
(St.  133,  165  m)j  5  —  mud  (St.  372,  185  m);  6  —  mud 
with  a  maximum  of  fine  silt  (St,  271*5,  190  m)j  7  —  aud 
represented  by  a  graph  having  equal  apices  (St.  11*9, 

120  a),  (For  explanation  of  symbols  see  fig.  33). 
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bays  of  the  south  island  of  Ncvaya  Zemlya  is  characti  d.zad  by  poor 
sorting  having  a  maximum  of  coarse  silt.  Among  the  organic  remains  one 
can  most  frequently  find  chitin  tubes  of  worms  encased  with  ocherous 
rims;  among  coarse-grained  material:  detritus  of  gray  schist,  limestone, 
rosy-colored  granite  (St.  831,  23  m»  for  instance).  The  mud  samples 
obtained  from  the  Novaya  Zemlya  Trench  (Novozemel'skiy  Zhelob)  (St.  149, 
120  m,  etc.)  are  also  characterized  by  poor  sorting,  the  graph  presenting 
their  mechanical  composition  has  equal  apices.  At  great  depths,  a  more 
fine-grained  material  is  deposited  whose  graphical  presentation  of  me¬ 
chanical.  composition  has  one  apex  and  which  has  a  maximum  of  particles 
smaller  than  0.01  mm  (St.  372,  185  m,  etc*  fig.  5?).  The  same  character 
marks  the  clayey  mud  (St.  5327,  200  m). 

The  slopes  of  the  Novaya  Zemlya  Tx*ench  (Novozemel'skiy  Zhelob)  team  with 
benthos  (biomass  is  as  large  as  400  g/m^,  acoording  to  V.  A.  Brotskaya 
and  L.  A.  Zenkevich,  1939).  A  luxurious  development  of  plankton  and 
benthos  in  the  region  of  the  "Polar  Front”  furthers  the  formation  of  a 
great  quantity  of  organic  detritus  which  is  accumulating  in  protected 
areas  together  with  minute  particles  of  mineral  substances.  The  rich 
organic  material  creates  an  aggregate  structure  of  sediments  leading  to 
a  greater- than -usual  cementation  in  dry  condition  and  to  a  maximum  of  fine 
silt  in  graphs  of  the  mechanical  composition.  Certain  roles  in  the  cemen¬ 
tation  of  bottom  by  organic  matter  can  be  attributed  to  the  mollusks  Port- 
landia  arotioa.  They  belong  to  the  mud  eaters,  filtering  through  their 
intestines  considerable  masses  of  bottom  material  and  producing  a  large 

population  at  great  depths  in  the  Novaya  Zemlya  Trench  (Novozemel'skiy 
Zhelob). 
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Fig.  60.  The  mean  mechanical  composition  of  sedi¬ 
ments  in  the  central  part  of  the  Barents  Sea  -  in 
areas  characterized  by  a  complex  relief: 

a  —  10th  area  —  slopes  of  the  south  island  of 
Novaya  Zemlyaj  6  —  11th  area  —  the  northern 
Novozemel ' skoye  Shoal %  8  —  12th  area  —  the 
Central  Elevation;  2  —  13th  area  —  Persey  Ele¬ 
vation)  fragments:  1  —  1,0  to  0.1  ran;  2  —  0.1 
to  0.05  *■»)  3  *—  0.05  to  0*01  mra. 
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The  cores  up  to  88  am  long  have  nowhere  included  the  material  of  layers 
lying  below  the  contemporary  layer  because  the  Novozemel'skiy  Trench 
and  all  the  protected  areas  are  characterized  by  an  intensive  accumu¬ 
lation  of  materials  washed  off  the  Pechora  Shoals  and  the  slopes  of  the 
south  island  of  Novaya  Zemlya.  The  variation  in  mechanical  composition 
corresponds  here  to  the  variation  in  depth*  A  graph  of  the  moan  mechani¬ 
cal  composition  (table  10)  reflects  the  admixture  of  coarse-grained 
material  on  shoals  and  steep  slopes  which  results  in  a  sharp  decline  of 
sand  particles  and  in  an  increase  of  coarse  silt  in  the  muddy  sand  range 
(fig.  60,  a  to  S). 

Besides  the  considerable  thickness  of  deposits  and  their  poor  sorting,  the 
process  of  accumulation  in  the  Novaya  Zemlya  Trench  (Novozemel'skiy  Zhelob) 
is  marked  by  the  character  of  chlorophyll  distribution  (V.  P,  Zenkovich 
and  L,  A.  Iastrebova,  19U6)j  the  quantity  of  the  matter  decreases  regularly 
with  depth,  reflecting  its  gradual  decomposition. 

11.  The  Northern  Shoal  of  Novaya  Zemlya 
(Novozemel'skoe  raelkovod'ye) 

The  Northern  Shoal  of  Novaya  Zemlya  (Novozemel'skoye  melkovod'ye),  limited 
by  the  2$0-m  isobath,  is  separated  from  Novaya  Zemlya  Island  (ostrov  N.Z.) 
by  a  deep  depression  —  the  Northern  Trench  of  Novaya  Zemlya  (Novozemel'skiy 
Zhelob)  which  extends  in  the  NNE  direction  along  the  central  section  of 

^At  Station  371  (181  a)  in  Novozemel'skiy  Trench  a  regular  bottom  corer 
1  m  long  lifted  a  sample  88  cm  long  on  September  8,  192$,  which  was 
the  longest  sample  obtained  at  the  time  (M.  V.  Klenova). 
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Table  10 

THE  KEAN  MECHANICAL  COMPOSITION  OF  SEDIMENTS  NEAR  NOVAYA  ZEMLYA 


Bottom  Type 

Fragments 
<  0.01  mm 
in  % 

Depth  in  m 

Fragments  in  mm 

Vt 

it 

from-to 

mean 

>  1 

1-0.1 

0.1- 

-0.05 

|  0.05- 
-0.01 

<0.01 

Slopes  of  the  South  Island  of  Novaya  Zemlya 

Sand 

<5 

55-160 

107 

(3,U) 

53,8 

39,1 

U,i 

3,0 

10 

Muddy  Sand 

5-io 

95-165 

121* 

(2,3) 

33,0 

51,2 

6,9 

6,9 

15 

Sandy  Mud 

10-20 

18-266 

153 

(2,8) 

22,2 

1*2,7 

21,1* 

13,7 

19 

N  » 

20-30 

23-277 

156 

(2,2) 

9,3 

3l*,U 

32,0 

2l*,3 

13 

Mud 

30-1*0 

113-200 

158 

(1,0) 

7,6 

25,3 

32,7 

31*,1* 

6 

N 

Uo-50 

130-190 

172 

(0,2) 

3,6 

21,0 

30,6 

l*l*,8 

6 

Clayey  Mud 

>5o 

185-200 

192 

(0,1*) 

3,7 

13,1* 

27,0 

55,9 

2 

The  Northern  Shoal  of  Novaya  Zemlya 
( Novo z emel *  3koy e  melkovod’ye) 


Sand 

<5 

33-291 

156 

(3,6) 

36,1* 

53,7 

6,! 

3,8 

10 

Muddy  Sand 

5-io 

68-280 

162 

(3,3) 

20,9 

61,6 

9,9 

7,6 

31 

Sandy  Mud 

10-20 

50-260 

161* 

(3,8) 

H*,  9 

52,3 

18,6 

U*,2 

31* 

«  « 

20-30 

60-361* 

181* 

(5,5) 

8,9 

39,2 

27,9 

2l*,0 

21 

Mud 

30-1*0 

103-250 

186 

(3,8) 

i*,9 

28,0 

30,7 

36,1* 

11 

* 

l*o-5o 

100-285 

197 

(6,0) 

1*,1* 

20,1* 

30,1 

1*5,1 

12 

Clayey  Mud 

5o-6o 

60-97 

82 

Traces 

0,8 

5,9 

3i*,7 

58,6 

3 
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Novaya  Zemlya.  The  trench  separates  from  the  island  the  Novozemel !skaya 
banka  —  an  elevation  150  m  deep  stretched  in  the  same  direction.  The 
slopes  of  the  trench  and  the  shoal  are  intersected  by  numerous  valleys, 
the  bottom  relief  being  very  complex.  The  origin  of  the  trench  is 
tectonic  but  it  is  possible  that  later,  according  to  P.  S.  Vinogradova 
(1957)*  it  was  eroded  by  a  glacier.  Very  sharp  changes  in  the  relief 
are  observed  at  the  bend  of  the  trench  toward  the  west  —  the  Central 
Depression.  To  the  north  of  Novaya  Zemlya  Shoal  (Novozemel'skaya  banka) 
a  number  of  trenches  and  elevations  are  observed,  the  widest  of  which 
is  called  the  Shoal  Water  of  Gorbovy  Islands  (ostrova  Qorbovy).  To  the 
north  the  Novaya  Zemlya  Trench  (Novozemel’skiy  Zhelob)  almost  reaches  a 
deep  branch  of  the  Polar  Basin  Bay  (Bukhta  Polyamogo  basseina).  Near 
the  northern  end  of  Novaya  Zemlya  there  is  one  more  shoal  ridge  with  a 
rough  but  little  investigated  relief.  At  Cape  Zhelaniya  (Mys  Zhelaniya) 
the  shoal  water  becomes  very  narrow  and  depths  exceeding  U00  m  occur  at 
a  distance  of  10  km  from  the  coast  for  instance. 

The  western  boundary  of  the  area  runs  along  the  slopes  of  the  Central  and 
Northeastern  depressions,  but  from  the  Northern  Plateau  the  Novaya  Zemlya 
Shoal  (Novozemel'skoye  melkovod’ye)  is  separated  by  isolated  individual 
elevations,  as  well  as  one  can  conclude  from  insufficient  soundings.  In 
connection  with  the  complex  relief,  the  sediments  of  the  area  are  charac¬ 
terized  by  a  great  variety  and  diversity  of  distribution.  Outcrops  of 
old  clay  have  been  observed  on  steep  slopes.  Core  samples  consisting  of 
two  layers  have  been  obtained  at  a  number  of  stations. 
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Cmiet/,33 H  Cm.27i3,23to  Cm.imjtt*  Cm?,7Z3,tSS*  Cm.tm,!37rt 

a) 

IL.L  jIjJiii  i  jI 

cntm,mH  Cnm,ti5n  cnittt,t7a*  cm/273,  m»  Cm. mm  cmtm,2Z5*  cmjsqsj* 

Fig.  6la.  Mechanical  composition  of  sediments  on  the 
Northern  Novaya  Zemlya  Shoal (Novozemel'skoye  Melkovod'ye) 

1— sand  (St.  1611,  33m);  2~muddy  sand  (St.  2713,  280  ra); 
3— .muddy  sand  with  a  great  quantity  of  sand  particles  (St, 
l6lU|  111/109  m);  U— sandy  mud  on  a  level  surface  of  ele¬ 
vation  (St.  2729,  88  m;  St.  19Ws,  197  m);  ?—sandy  mud  on 
a  slope  (St,  127h»  361s  m;  St.  1271,  115  m);  6— mud  (St. 
103,  170  mj  St.  1273,  227  mj  10U,  103  m)j  7 —mud  with  a 
maximum  of  fine  silt  (St.  1990,  225  m);  8— clayey  mud 
(St.  556,  60  w). 


J 

CmWMi* 


6) 


CmiMKS* 


Fig.  6lb. 

In  the  Northern  Trenoh  of  Novaya 
Zemlya  (Novoaewel’akiy  Trench) 

(St.  58U,  236  raj  St.  1909,  209  m: 
St.  1990,  225  mj  St.  1616,  275  ra). 
(For  explanation  of  symbols  see 
fig.  33). 
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I  As  usual,  the  coarsest  material  is  found  along  the  coast,  especially 

s 

I  on  the  extension  of  projecting  capes .^Because  of  the  broken  relief  of 

v 

> 

!  the  underwater  slope  one  can  find  sand  on  the  steep  slopes  of  underwater 

1 

|  elevations  and  at  considerable  depths  along  the  edges  of  shoal  waters, 
as  well  as  in  coastal  areas ;  i.e.  sand  extends  far  from  the  coast.  The 
coastal  sand  is  gray,  its  mechanical  composition  fine  (dust-sand.  St. 
1611,  33  m;  fig.  61),  consisting  predominantly  of  quartz  with  an  admixture 
of  broken  shells  of  Cardium.  On  the  slopes  of  elevations  of  Gorhovy 
Islands  (ostrova  Gorbovyj  St.  102,  150  m,  etc.),  as  well  as  at  the  base 
of  the  slope  extending  to  the  Central  Depression  (St.  198it,  291  re),  on 
the  extreme  southwestern  projection  of  shoal  water,  on  a  steep  slope 
(St.  766,  I36  m;  1993,  18U  mj  199U,  215  m;  fig.  62)  the  color  of  sand  is 
greenish -gray;  it  contains  a  considerable  (up  to  30%)  percentage  of 
partioles  ranging  from  1  to  0,1  ran,  calcareous  rhizopods  and  other  carbon¬ 
ate  remains,  a  noticeable  admixture  of  mica  and  a  large  quantity  of 
gravel,  shingle  and  detritus  -  weathered  pinkish-gray  limestone,  gray 
schist,  sandstone,  especially  on  the  extreme  northern  extension  (St. 

j  1270,  82  m). 

1 

1 

J 

On  the  eastern  submarine  slope  of  Novozemel 'skiy  Trench,  the  muddy  sand 

I 

lies  in  a  relatively  narrow  belt,  widening  in  the  area  of  the  proliv 

■p-"--” - — - - 

The  data  obtained  during  the  following  cruises  of  the  survey  ship  Persei 
(Peraey)  have  been  usedt  the  3rd  in  1923,  13th  in  1927,  21st  in  1929, 
36th  in  1931  by  T.  I.  Gorshkova;  11th  in  1926,  29th  in  1930  by  M,  V. 
KLenova;  l*9th  in  193U  by  P.  N.  Novikov;  71st  in  1938  by  P,  S.  Vinogradova, 
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Matnul&in  Shar  (Strait  of  N,  Hh, )  where  it  gradually  market*  with  the 
setuly  wud  which  boivlerti  on  a  muddy  aandi  It  alao  tuwevw  the  surface  of 
shoals |  along  the  northern  alopa  of  the  western  exbeneUn  of  tlw  Novaye 
Bewlya  Shoal  (Novoeawel *«kaya  banka)  ft  descends  to  a  depth  exceed!  ng 
a',iU  w  but  til  on#  the  southern  elope  it  etre tehee  Almost  to  the  Strait  of 
riAtoohteln  3hAi*  (proliv  Nateohkin  thou*).  here,  in  centrist  to  other  areas 
where  the  graph  of  mechanical  composition  shove  a  maximum  of  coarse  silt, 
the  muddy  eaml  contains  a  considerable  cuanti ty  of  send  ranging  from  i 
to  0*1  ww  (St,  1611)!  109  W|  on  the  elope  of  underwater  extension  of  My  a 
Sukhoi  Noa  -  Oape  S.  n.ji  St,  1998*  X9S  m  on  the  unde  water  slope  of  the 
Novuya  '/.emiya  Shoal  (Novoaamal 'ukaya  banka)).  This  indicates  that  tho 
outcrops  of  original  rocks  yielding  tha  coarse-grained  material  aro  not 
far  from  here.  Tho  a ample a  oontain  a  considerable  admixture  of  gravel 
anti  small  shingle  constating  of  pray  schist  and  sandstone,  Tho  color  of 
tho  imutdy  sand  la  greenish-gray,  ox o opt  for  x.io  northern  slope  of  tlw 
Novoya  Saralya  Uanh  (Novonamal *akaya  banka)  St,  W,  Uhl)  m)  where  tha 
color  la  pink  and  the  vaathorod  shingle  of  the  gray  stratified  limestone 
and  tha  gray  schist  aw  covered  by  a  film  of  brown  oxides,  Tha  sheila 
Paoten  firooniandtcuo  represents  Haro  tha  organic  remains. 

Moat  of  the  Novaya  i'.emlyu  Shoal  (NovoBamel  ’akoyo  malkQvoa'yo)  ia  covered 
with  sandy  mud  which  ia  represented  by  several  types  (fig,  61,  It),  Wall 
sorted  sediments  whose  mechanical  composition  is  characterised  by  a  graph 
with  one  apex  are  found  in  tha  majority  of  owves  on  a  comparatively  even 
surface  in  the  northern  part  of  tha  area  (St,  3729,  166  »u|  St,  10*1  m, 


^  MUMtw/ 

fc'ig,  63,  Ohan^iisi  in  the  meohanioal  o«npo-» 
aition  on  the  alopo  of  thu  Northern  Nov ay a 
Sewlya  Shoal  (Novoaewal'ekoyo  walkovod’ye) 
extending  to  the  Uuntral  Uaprouuiou  (Stations 
?66,  1993,  19914,  1996)  t 

l—^partiolea  fmn  0.1  to  0,Q5»  mm) 
ft—partiolaa  from  1  to  0.1  wmj 
.l-wpartiolas  from  0,0$  to  0.01  wmj 
6— a  waller  than  0*01  wwj 
fil—tha  depth. 
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ate, ),  Tito  sandy  mud  Iwre  la  bright,  ywllowiilwgray  or  pinkish-grayj 
the  sandy  wild  ooniaina  a  oonaidarabla  admisitnre  of  sand  partielei  and 
onarae  fragments  «  gravel  and  shingle  of  quart®  and  gray  auhist  and  a 
slightly  weathered  pink  sandstone  and  aoharoua  parti ales,  notably  around 
the  ohiitnous  tubes  of  worms,  Tlw  same  type  of  well  sorted  sandy  mud, 
whoso  Msolianlaul  oomposltion  is  sometimes  represented  by  two  apices  lies 
on  the  slopes  of  shoal  water  (at,  1966,  19?  mj  at.  559,  lUl  w)  on  the 
shoal  of  Qurhovy  Islands  (oat rove  Uorbovyj  at,  56a,  76  »),  a»ul  on  tha 
Novaya  ilewlya  hank  (Novoaamal'akaya  hanks  where  It  borders  on  a  muddy 
sand,  Sorting  of  the  sediments  la  poo*H»r  on  the  stoop  slope  of  Cape 
SShelaniya  (Mya  Shalaniyaj  St,  1376,  J66  m)  ami  fart hop  to  the  weat  on 
the  northern  elope  of  tho  Novaya  Xawlya  Shoal  (Novoaaiaal’skoyo  molko- 
vod'ye)  (St,  1271,  115  m). 

At  Station  1276  near  Capa  Zhelaniya  (Hya  Zhelaniya)  tho  depth  changed 
during  the  am-voy  and  a  001*0  (20  cm  long)  waa  obtained.  It  represented 
a  typical  accumulation  of  fluvial-glacial  deposits  (fig.  6'})  consisting 
of  dotritua  and  shingle  of  yellowish  quartifaroua  sandstone,  blaok  schist 
and  light-gray  limestone  that  waa  derivod  from  tho  capo.  Tha  quantity 
of  sandy  mud  inaroaaoa  with  depth  (in  the  001m).  Tha  numerous  ourbonato 
remains  01*0  represented  by  001001*0000  rhiaopoda  and  by  limy  plates  of 
oea  lilies. 
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ilg,  63,  Corea  on  tha  slopes  of  the  Novuya 
Zemlya  Shoal  (Novouowol 'ahoya  malkovod'ya)  1 

1  —  the  lower  layer  of  the  core  {St,  1996,  230  m).  Tha  sandy 

gray  cloy  with  interlayers  ot'  graeniah-gray  aand  with 
gravel  at  a  depth  of  10  ami  II4  om  (of  the  001*0 ) j 

2  —  the  weathered  fluvial-glaoial  deposits  near  Nys  ilhelandya 

(St,  12?U,  36U  m).  The  length  of  tha  acre  20  omj 

3  —  the  layer  of  greenish-gray  sandy  mud  covering  a  more  fine¬ 

grained  gray  sediment  (St,  2725,  157  m).  The  length  of 
tiie  aore  19  omj  a  transitional  layer  at  a  depth  of  6  to  0 
am  (of  the  core). 
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In  tiia  pits  of  the  northern  portion  of  the  area,  aowstimaa  at  smaller 
depths  tiian  in  the  case  of  sanity  mud  (at,  103,  170  wj  at,  1957,  105  m), 
was  found  wud  whose  graph  of  mechanical  composition  is  marked  by  one  apex 
and  vhioh  has  a  Maximum  of  particles  smaller  titan  0,01  m.  Its  color  to 
light-gray  vitti  a  shade  of  yellowish  huoj  it  contains  numerous  calcareous 
rhinopods  and  oohoreua  fragments  as  well  as  large  quantities  of  gravel 
and  shingle  formed  of  tint  dark-gray  dolomite,  a  slightly  "burnt*  sand¬ 
stone  and  weathered  aide rite.  Hie  material  is  reminiscent  of  sediments 
in  fjords,  fills  aan  be  readily  explained  by  the  fact  iiiut  the  material 
is  found  at  the  extreme  soutiisrn  tip  of  tiia  trenail  entering  tiui  Polar 
Basin  Bay  (Bukhtu  Polyarnogo  baasaina).  T)ie  mud  found  in  the  upper 
reuahaa  of  tlie  Novaya  Zewlya  Trenail  (Novonemel'skiy  Zholob)  (St.  1906, 

322  m)  and  on  the  slope  of  the  Polar  Basin  Bay  (Bukhta  Polya reo go 
basselna]  St,  1272,  215  m {  St,  1273,  327  m)  has  ths  aamo  mouhaniool  compo¬ 
sition. 

In  the  Novaya  Zemlya  Trench  (Novmwoel’skiy  Zlielob),  tiia  color  of  mud 
and  ilia  saudy  mud  is  pinkiah-gray,  The  material  contains  a  small  amount 
of  shingle  and  gravel  and  the  graph  of  its  mechanical  composition  shows 
a  maximum  of  fine  silt  (fig.  61),  Tills  attests  to  a  cementation  of  tiia  A 57 
sediments  which  is  associated  with  concentration  of  organic  substances 
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la  this  ih ran  of  profuse  life.* 


Now  the  coast  (St.  $$6t  60  mj  St.  557,  97  mj  St.  2732  ,  88  m)  in  the  are* 
of  Gorbovy  Islands  (ostrova  Gorbovy  or  Gorbovyye  ostrova)  a  clayey  mud 
devoid  of  organ!, c  remains  is  deposited.  Its  color  is  light-gray,  compo¬ 
sition  uniform,  in  dry  condition  the  material  becomes  pulverized  and 
ef fervosces  when  tested  with  acids .  Its  carbonation  is  associated  with 
glacial  grind  of  carbonate  rock3.  Identical  sediments  are  found  in  sea 
arms  near  active  glaciers.  In  open  bays  and  at  entrances  to  sea  arms 
the  sediments  represent  poorly  sorted  sandy  mud  or  mud  replete  with 
fragments  of  rocks  composing  the  nearby  coast  (M.  V.  Klenova,  1931).  In 
contrast  to  glacial  deposits,  the  sediments  contain  shells  of  mollusks 
Mya  truncate,  Astarte  sp.  and  fragments  of  barnacles. 


The  thickness  of  contemporary  sediments  covering  the  Northern  Shoal  of 
Novaya  Zentlya  (Novozemel'skoye  raelkovod 'ye )  is  vary  variable.  Adjacent 
to  areas  of  exposed  slopes,  where  the  original  rocks  and  Quaternary  clay 
are  devoid  of  the  cover  of  contemporary  sediments  or  are  covered  by  them 


LThe  peculiar  features  of  mechanical  composition  of  sediments  (consider¬ 
able  cementation j  the  graphical,  presentation  of  mechanical  composition 
presenting  a  maximum  of  fine  silt  in  the  Novaya  Zesnlya  Trench  (Novo- 
aerosl ' skiy  Zhalob)}  poorly  sorted  sand  at  great  depths  on  the  steep 
slope  leading  to  the  Northeastern  Depression}  the  graphical  presentation 
of  sandy  mud  and  mud  found  in  areas  with  a  complex  bottom  relief  having 
two  apices,  etc),  which  were  established  on  the  basis  of  collections 
during  the  Persei  (Persey)  cruises  from  1923  to  193h,  were  also  found 
when  examining  the  results  of  samples  collected  in  1938  and  19U0  as  well 
as  in  19ii6  and  1951  (aboard  survey  ship  Saratov  and  SRT-hOO).  Thus  all 
of  the  mentioned  peculiarities  are  not  casual  but  they  reflect  stable 
regularities  of  sedimentation  in  the  given  area. 
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with  layer  3  to  2$  cm  thick,  there  are  areas  of  accumulation  (the  Ncvaya 
Zemlya  Trench  -  Novozemel‘skiy  Zhelob,  for  instance)  in  which  the  core 
samples  as  long  as  60  cm  have  not  included  the  underlying  layer.  At  the 
bottom  of  the  sanples  there  appears  fine-grained  sediments  containing  a 
smaller  quantity  of  coarse-grained  material,  but  its  general  character 
(color  of  composition)  does  not  change. 

A  thickness  not  exceeding  10  cm  is  observed  on  the  southern  slope  of  the 
Novaya  Zemlya  Bank  (Novozemel * skaya  banka),  on  the  shoal  of  the  Oorbovy 
Islands  (o3trova  Gorbovy  or  Gorbovyye  ostrova)  and  on  the  slopes  of  the 
Polar  Basin  Bay  (Bukhta  Polyamogo  basseina).  A  thin  underlaying  layer, 
which  consists  usually  of  fine-grained  deposits  and  differs  from  the  upper 
layer  in  color  and  composition,  causes  the  appearanoa  of  two  apices  in 
the  graph  of  mechanical  composition.  The  upper  layer,  consisting  of 
greenish-gray  muddy  sand  or  sandy  mud,  forms  a  protective  cover  against 
erosion,  which  explains  the  accumulation  of  coarse-grained  material  in 
it.  Sometimes  at  the  interface  of  two  layers  one  observes  a  layer  of 
erosion  in  the  form  of  a  ferric  ocherous  interlayer  which  frequently 
contains  polished  gravel  or  sand  (St.  766,  136  m,  at  the  extreme  west 
endj  St.  1996,  330  m,  at  the  same  place;  fig.  63,  1).  At  the  latter  point 
is  found  a  layer  of  greenish-gray  muddy  sand  6  cm  thick  lying  on  a  rough 
surface  of  the  gray,  dense  and  heavy  rock  (type  of  sandy  clay)  containing 
traces  of  weathering  and  consisting  of  interlayers  of  greenish-gray  sand 
with  gravel  (fig.  63,  2). 
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In  the  northern  portion  of  the  area  on  a  shoal  overlain  with  sandy  mud 
of  a  yellowish-gray  or  pink-gray  color  one  can  find  more  clay-like  sedi¬ 
ments:  At  Station  2729,  186  »,  for  instance,  cores  were  obtained  in 
which  8  to  11*  cm  under  the  shingle  of  weathered  sandstone  a  sediment  was 
discovered  with  clay-like  lumps  of  light,  yellowish-gray  color  which 
bubbled  slightly  when  treated  with  acid*  the  material  was  evidently  an 
accumulation  of  weathered  rocks,  possibly,  of  ground  moraine.  On  the 
slopes  of  the  northern  portion  of  the  shoal  water  the  thickness  of  the 
contemporary  greenish-gray  sediment  with  irregular  texture  and  a  great 
amount  of  shingle  and  gravel  is  also  variable.  At  St.  2723  a  dense  rosy- 
gray  mud  with  carbonate  remains  was  found  at  a  depth  of  35  to  1*3  cm  in 
the  cores  and  it  is  again  underlain  by  a  greenish- gray  mudj  at  St.  2725 
the  thickness  of  the  upper  layer  is  9  cm  (fig.  63,  3)j  at  St.  2721*  the 
underlaying  layer  is  in  the  form  of  a  lump  on  one  side  of  the  column. 
Thus,  here  the  thin  upper  layer  covers  a  rough  surface  of  the  weathered 
original  rocks.  On  the  northern  slope  of  Novaya  Zemlya  Shoal  (Novo- 
zemel'skoye  raelkovod’ye)  water  one  can  observe  irregular  stratification 
of  rosy-gray  mud  and  greenish-gray  sandy  mud  (St.  1271}  fig.  6l)  at  a 
depth  of  7  to  13  cm  of  the  core  beneath  which  lies  a  sediment  analogous 
to  the  upper  layer.  Such  stratification  observed  in  the  southern  portion 
of  the  shoaling  water  makes  one  assume  the  presence  of  underwater  land 
slides. 
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In  correspondence  with  the  character  of  sediments  on  the  Novosemel  'ekoye 
Shoal,  the  graph  of  the  mean  mechanical  composition  (table  10)  presents 
a  uniform  curve  of  sand  particles  and  bends  in  the  sections  of  other 
sediments,  which  is  associated  with  the  influx  of  additional  clay  and 
silt  material  (fig.  60).  As  in  other  areas  with  a  complex  relief,  a 
direct  connection  with  depth  is  absent,  i.e0  the  variation  of  depth  by 
itself,  without  accounting  for  the  configuration  of  underwater  depressions 
and  elevations,  is  not  reflected  in  the  composition  of  sediments* 

12*  The  Central  Elevation 

In  contrast  to  the  areas  discussed  before,  which  directly  adjoin  the 
coast,  the  Central  Elevation  of  the  Barents  Sea  having  a  depth  of  150  m 
between  the  Central  Depression  and  the  Western  Trench  is  included  in  the 
system  of  north-south  elevations  which  divide  the  western  and  eastern 
portions  of  the  sea  and  do  not  adjoin  the  coast*  The  boundaries  of  the 
Central  Elevation  have  been  conditionally  drawn  along  the  250-m  isobath. 

To  the  north  it  is  separated  from  the  Persey  Elevation  by  a  shallow 
depression  250  a  deep,  to  the  south  by  the  Central  Plateau. 

In  accordance  with  a  bathymetric  chart  (fig.  Hi),  the  Central  Elevation 
consists  of  two  parts  located  in  echelon  shape  and  divided  by  consider¬ 
able  depressions,  -no  slopes  of  the  elevation  are  intersected  by 
trenches  descending  from  it  to  all  the  sides.  The  most  probable  direction 
of  the  original  rooks  lying  on  the  Central  Elevation  is  the  northeasterly 
direction;  however,  the  number  of  depth  measurements  is  not  yet  sufficient 
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to  form  a  ooaplote  pattern  of  bottom  relief])  and  with  the  accession  of 
more  thorough  information])  the  elevation  will  disclose  more  complex 
contours* 

The  sediments  of  the  area  are  represented  mainly  by  muddy  sand  and  sandy 
mud*  Sand  is  found  only  on  certain  shallow  projections,  but  mud  and 
sandy  mud  verging  on  mud  accumulate  in  depressions,  predominantly  on  the 
southern  slope.  The  Central  Elevation  is  the  center  where  a  great 
quantity  of  coarse  fragments  accumulate  -  namely,  boulders,  shingle  and 
detritus  of  a  peouliar  lithologic  composition  (M.  7 .  Klenova,  1937).  In 
connection  with  the  peculiarities  of  hydrological  regime,  the  material 
is  subject  to  intensive  underwater  weathering  (it.  1936). 

The  sand  covering  one  of  the  peaks  of  the  western  ridge  of  the  Central 
Elevation  (St.  1510,  161*  m)  and  the  muddy  sand  covering  the  higher  areas 
of  the  western  spur  and  the  surface  and  slopes  of  the  eastern  spur  (St. 
181,  190  wj  St.  21*69,  180  m,  etc)  have  greenish-gray  color  and  are  well 
sorted,  whereby  the  quantity  of  sand  (1  to  0.1  mm)  and  silt  (lass  than 
0*01  mm)  articles  correspond  to  the  bottom  reliefs  the  former  decreases 
regularly  with  depth  but  the  latter  increases  (fig.  6U).  On  the  eastern 

The  data  obtained  hiring  the  following  cruises  of  the  survey  ship  Persei 
(Persey)  have  been  used:  the  3rd  in  1923,  5th  in  1921*,  12th  and  13th  in 
1926,  17th  in  1928,  21st  in  192 9,  50th  in  193U  by  T.  I.  Gorshkova}  19th 
in  1929  by  K.  R.  Olevinskii?  27th  in  1930  by  A.  S.  Ruchik;  28th  in  1930, 
by  V.  P.  Zenkovichj  l*6th  in  1933  by  V.  M.  Ratynskii}  ii9th  in  193U  by 
P.  N.  Novikov;  ?0th  in  1938  by  0.  N.  Kiselev}  the  2l*th  cruises  of  the 
survey  ship  Knipovich  in  1931  by  K.  A,  Rachkovskaia,  and  the  26th  cruise 
of  the  survey  ship  Issledovatel'  in  19it0  by  P.  S.  Vinogradova. 
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slope  the  muddy  sand  contains  a  great  quantity  of  quarts,  feldspar, 

garnet,  few  calcareous  remains,  calcareous  rhizopods,  many  tubes  of  worms  /159 

and  single  polished  coarse  grains  of  quartz*  As  the  depth  increases, 

the  muddy  sand  merges  with  a  well  assorted  sandy  mud  of  the  same  type, 

sometimes  with  an  admixture  of  sandy  rhizopods.  The  color  of  the  sandy 

mud  is  yellowish-gray,  but  in  the  northern  part  of  the  elevation  it  is 

pinkish-gray  when  fresh.  In  areas  where  the  underlying  layer  does  lie 

deeply,  i.e.  where  erosion  is  active,  the  sandy  mud  is  characterized  by 

considerably  poorer  sorting}  it  contains  a  great  admixture  of  gravel  and 

shingle,  and  the  graph  of  its  mechanical  composition  has  two  apices  (St. 

88,  250  m,  on  the  eastern  slope;  St.  10it8,  172  m,  on  the  surface  of  the 
western  portion;  St.  U63,  20k  ra,  on  the  eastern  slope  of  the  southwestern 
spur  and  a  number  of  others).  The  sandy  mud  characterized  by  smaller 
particles  has  a  greenish-gray  color,  sometimes  with  a  slight  yellowish 
hue;  it  is  deposited  side  by  side  with  a  mud  having  a  similar  composition 
on  the  bottom  of  an  underwater  gulf  which  opens  widely  toward  the  south; 
the  bottom  of  the  gulf  gently  slopes  from  a  depth  of  200  m  toward  the 
great  clay  masses  of  the  Western  Trench  (Zapadnyy  Zhelob)*  The  mechanical 
composition  of  the  sediment  is  here  very  stable  because  the  samples 
obtained  at  a  considerable  distance  from  one  another  have  an  almost  identi¬ 
cal  mechanical  composition:  their  graphs  usually  approach  the  type 
characterized  by  equal  apices,  sometimes  there  is  a  maximum  of  particles 
smaller  than  0.01  mm  (fig.  65  and  66).  Changes  in  the  mechanical  compo¬ 
sition  reflect  in  the  profiles. 
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In  connection  with  a  profuse  ;velopment  of  plankton  in  the  region  of 
"the  polar  front"  (L.  A.  Zenkevich,  191*7 )  the  sediments  of  the  Central 
Elevation  area  contain  a  large  quantity  (up  to  2.8  mg/100  g)  of  chloro¬ 
phyll.  Variations  in  the  amount  of  chlorophyll  by  cores  (V.  P.  Zenkovich 
and  L*  A.  lastrebova,  191*6)  point  out  an  intensive  accumulation.  Local 
bottom  elevations  -chat  are  subject  to  erosion  serve  as  sources  of  the 
material  for  sediments  accumulating  at  a  great  distance  from  land. 

The  Central  Elevation  is  a  center  for  the  propagation  of  great  quantities 
of  coarse  fragments  restricted  only  to  a  given  area. 
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Fig,  6i*.  Types  of  mechanical  composition  of 
the  sediments  covering  the  Central  Elevation: 

l—i sand  (St.  1?10,  l6h  m)j  2— muddy  sand  (St.  181, 
190  ra)j  3— muddy  sand  with  great  quantities  of  sand 
particles  (St.  21*69,  180  m)}  1*— sandy  mud  (St.  88, 
2^0  mj  St.  10U8,  172  m)j  5— weakly  assorted  sandy 
mud  (St.  1163,  20h  m)j  6— mud  (St.  61*7 ,  27l*  inj  St. 
2680,  273  m).  (For  explanation  of  symbols  see  fig. 
33). 
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Fig.  65,  The  structure  by  profiles  of  the  Control  Elevation  of  the  Barents  Seal 

a— -along  the  meridian  of  33°30'  across  the  southwestern  spur  of  the  elevation j 
along  tho  meridian  of  35°  acroas  the  northwestern  portion  of  the  elevation; 
0~* -along  the  meridian  of  38°  across  its  narrowest  part;  along  the  meridian 
of  Ul°  on  the  eastern  slope  of  the  elevation.  (Explanation  of  symbols  in 
fig.  U6). 
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The  samples  obtained  by  bottom  grabs  and  even  the  lower  layers  of  cores 
contain  shingle,  detritus  and  gravel  of  the  gray  clayey  and  carbonaceous 
schist,  light-gray  and  rosy-colored  granite  and  various  sandstones,  such 
as  the  fresh  light-gray  type,  the  stratified  type  permeated  with  brown 
oxides,  the  soft  gray  type,  the  quartzitic  conglomerate,  the  basalt 
wrapped  in  a  coating  of  brown  oxides,  the  gray  stratified  limestone, 
siderite,  marl,  coal,  etc.  The  presence  of  shingle  frequently  obstructs 
the  taking  of  given  samples  because  many  of  them  end  at  reaching  the 
shingle  or  in  the  layer  consisting  of  gravel. 

Despite  their  small  length,  most  of  the  cores  taken  from  the  Central  Ele¬ 
vation  disclosed  the  underlying  layers.  The  thickness  of  the  upper  layer 
fluctuates  from  6  to  30  cm.  At  a  depth  of  16  cm  of  a  core  taken  from  the 
southwestern  spur  of  the  western  portion  of  the  elevation  (St.  650,  175  m) 
one  can  find  gray  muddy  sand  lying  under  a  greenish-gray  sandy  mud;  at  a 
depth  of  18  cm  it  is  replaced  by  gray  mud  (with  a  light  rosy-colored  hue) 
which  is  well  cemented  andi  heavy  j  at  the  bottom  of  the  core  the  mud 
contains  shingles  of  gray  granite,  but  the  upper  part  of  the  core  contains 
much  gravel  formed  of  fragments  of  rocks.  The  quantity  of  gravel  de¬ 
creases  toward  the  bottom  of  the  core  (length  30  cm).  On  the  eastern 
slope  of  the  same  southwestern  spur  (St.  1163,  20i*  m),  the  gray  mud  with 
gravel  and  a  small  amount  of  eand,  smooth  shingles  of  sandstone  and  gray 
granite  is  covered  by  a  sandy  mud  8  cm  thick  without  any  transitional 
layer.  Farther  from  the  slope,  in  the  western  part  of  the  underwater  gulf 
(St.  6U9,  235  »),  as  well  ac  in  its  southern  part  (St.  6i*8,  263  m)  the 
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Kig,  66*  Variations  with  depth  in  the*  roeahanicol 
composition  of  the  aurluco  layer  of  sediments  on 
the  Central  IK! ovation  by  profiles  u ,  <i »  C  (ana  the 
preceding  figure).  Explanation  of  symbols  (1  to  It) 
in  fig,  31'* 


lovor  flection  of  core*  which  gradually  merges  with  tho  upper  greenish- 
gray  sodiwant,  has  a  gray  colov  with  &  light  rosy-colored  hue]  it  consists 
of  gravel,  formed  of  quartz  and  of  carbonaceous  scihiat  wrapped  in  brown 
oxides.,  and  of  slvingle  formed  of  gray  granite  and  representing,  evidently, 
a  redeposited  material  of  woke  lying  higher  up  the  slope  under  the  con¬ 
temporary  sediments .  The  cores  taken  from  the  control  part  of  the  under¬ 
water  gulf  at  places  where  accumulation  occurs-  were  i*8  cm  long  containing 


only  contemporary  sediments,  but  at  St.  ciib  U39  ra)  the  core  was  U3  cm 
long,  ending  in  the  rosy-gray  clayey  mud  which  was  very  dense  and  little 


«4Uht»i  the  iH,ettiu«h=’|M'<t,v  mud  owveriiti*  t-.he  ftmtwi*  was  very  aaUnu 

MV*  uuntalnud  remains  el'  planth  U'itf*  °V)» 


Fig.  67,  Cores  of  the  Central  Elevation, 


1—  a  sudden  replacement  of  the  gray  sandy  mud  (old)  with 
gravel  and  shingle  formed  of  sandstone  and  gray  granite 
by  a  greenish-gray  (contemporary)  sandy  raud  at  a  depth  of 
8  cm  in  the  core  (St.  1163*  201*  m);  2— plant  remains 

found  in  the  lower  section  of  a  core  in  a  greenish-gray 
sediment  overlying  a  pinKish-gray  layer:  a- -the  view  of 
a  lengthwise  cross  section  of  core;  6  — the  view  cf  a 
transverse  cross  section  of  core  (St.  6l*?»  269  m);  3— 

ochorous  interlayer  on  a  rough  surface  of  the  lower  layer 
at  a  depth  of  12  cm  of  the  core  (St.  2899,  176  m;  at  a 
depth  of  7  to  21*  om  of  the  c^nj). 
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Uu  the  vuatum  .Vlope  gf  the  nouthuni  «p\U'  OH,  bit  3,  1W  w)  a  muddy  mml 
18  u»  think  U*«  on  tha  layur  of  a  gray  sandy  cloy  which  is  donaa  ami 
heavy,  containing,  as  in  the  ©aaa  of  tha  aouthvaatavn  apur,  gravul  of 
gray  sublet  and  gray  granite, 

In  tha  depraatdon  of  the  northern  ulojw  of  tha  Control  Ulovalioii ,  tha 
underlying  layer  ia  not  exposed,  in  its  central  part  along  the  long.  .10° 
IS,  vivo  re  the  thiokneaa  of  the  contemporary  layer  ia  only  6  am,  out*  turn 
find  an  oc ho roue  interlayer  an  a  rough  surface  of  the  underlying  layer 
at  a  dap tli  of  12  to  13  cm  (St,  2099,  1?6  w)  fig.  67,  3).  The  lower  layer 
la  raproaontad  by  a  denuo,  heavy  and  non-aalino  pinkish-gray  mud  (which 
offorveaooa  when  treated  with  acid)  with  a  great  quantity  of  gravel  and 
tsliinglo  of  a  a  aft  gray  sandstone,  Above  the  oahoroua  interlayer  at  a 
depth  of  ?  to  11  cm  of  tha  core,  one  can  obaej*ve  a  blend  of  the  upper 
and  lower  1 aye re,  A  similar  transitional  layer  is  observed  at  a  depth 
of  10  to  22  om  of  a  core  taken  from  the  eastern  slope  (St,  762,  196  m) 
where  one  con  find  gravel  formed  of  a  porous  weathered  sandstone  (fig, 
60),  On  tiie  northeastern  spur  of  the  elevation  (St,  2I+6U,  209  mj  St, 
2U62,  265  m)  and  on  its  eastern  slope  (St,  2065,  210  m)  one  can  observe 
an  interlayer  consisting  of  pinkish-gray  mud  which  is  slightly  carbonated 
and  contains  a  g:  >at  amount  of  gravel j  this  interlayer  lies  beneath  the 
upper  layer  consisting  of  well  sorted  sandy  mud  15  and  13  cm  thick.  The 
upper  and  lower  surfaces  of  the  interlayers  found  at  depths  of  16  to  21 
cm  and  lit  to  17  cm  of  the  core  are  uneven*  lower  in  the  core  the  inter¬ 
layers  are  replaced  by  irregular  interstratification  of  greenish-gray 
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Fig,  6 8,  Stratification  of  Sediments  in  the  Central  Elevation. 

1  —  St.  ?'62,  196  m  (from  1  to  26  am  of  core).  At  a  depth  of 
18  cm  the  greenish-gray  muddy  sand  is  replaced  by  a  transitional 
layer  consisting  of  a  mixture  of  gi'eenish-gray  and  pinkish-gray 
sediment,  and  at  a  depth  of  23  cm  it  is  replaced  by  a  pinkish- 
gray  sandy  mud;  2  —  St.  26U2,  265  m.  At  a.  depth  of  16  to  21 
cm  of  the  core  one  can  see  an  interlayer  of  pinkish-gray  strati¬ 
fied  mud;  3  —  St.  2U65,  210  m.  Interstratification  of 
greenish-gray  and  pinkish-gray  sediments  at  a  depth  of  6  to  18 
cm  of  the  core  (may  be  the  traces  of  sliding). 
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ami  pinkiah-aray  ttadiwant  (fig.  60),  which  i»  evidently  tW)w«t?iatod  with 
underwater  landalidaa,  The  a  am#  inters trulifioation  in  also  ubaafw.fi 
autatde  the  bounds  of  the  Central  Elevation  (8t,  2)*?  3,  201  m)j  lrtw«\ »r, 
on  an  isolated  elevation  (Si,  31*09  and  21*70)  at  the  baao  o}'  the  fllopa 
100  to  2l*fl  m  deep  the  ooret)  did  not  penetrate  the  whole  layw  of  con* 
temporary  aodimonta * 

Doapito  the  inaignifioant  length  of  the  nones  imreatigatod  by  u«,  they 
enable  us  to  state  that  the  original  rooks  covered  by  the  products  of 
weathering  eliding  down  the  slope*  lie  benaalh  the  contemporary  aodl- 
menta,  At  places  the  products  whicn  consist  mainly  of  oluy  slid*  down 
ti\e  surface  of  original  rooks.  The  coarse  fragments  found  on  the  surface 
of  tl\e  Central  Elevation  are  the  remains  of  the  eroding  mantle  of  the 
products  sliding  downward.  The  longer  cores  (7  acres  longer  than  100  m) 
obtained  by  i,  3.  Vinogradova  (l9i*6)„  part  of  which  wore  taken  from  the 
Central  Elevation,  demonstrated  that  the  underlying  gray  oediments  had 
been  enriohed  with  carbonates  and  contain  olayey  schist  and  limestones} 
tiie  pinkish-gray  sediments  are  more  uniform  and  they  do  not  bubble  when 
treated  with  HC1.  The  writer  assumes  that  here  we  have  to  doal  with  the 
alluvium  of  original  rocks* 

It  is  necessary  to  investigate  the  Central  Elevation  with  the  aid  of 
heavy  bottom  Corel's  and  to  study  in  detail  the  coarse  fragments. 

In  connection  with  the  character  of  foxwation  of  contemporary  sediments 
in  the  Central  Elevation,  the  curve  of  the  mean  mechanical  composition 
(table  11}  fig,  60)  shows  the  inflow  of  supplementary  material  in  the 
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form  of  bands  for  p&rtiulas  ranging  from  1  to  0.1  m  in  tho  interval  of 
samly  mud  and  for  particles  from  0.1  to  0.05  m  in  the  interval  of  muddy 
tvaiui t  us  well  an  an  imiraaaa  of  particles  from  0,05'  to  0.01  mw  in  the 
mud  containing  30  to  1*0  %  of  particles  smaller  than  0.01  mm.  On  the 
average,  the  distribution  with  dapth  is  regular. 

13.  The  Para ay  Elevation 
( Vonvyahonnost '  Peraoya ) 

The  positive  elements  of  bottom  i*olief  of  the  Barents  Sea  that  are  not 
directly  associated  with  shore©  include  the  Persey  Elevation  with  depths 
lose  than  5J00  mj  its  existence  was  established  by  tho  research  of  survey 
alxip  Perssi  (Persvsy)  in  1928  arid  supported  by  further  investigations 
aairied  out  by  survey  ships  Pex*aei  (Persey),  Krdpovioh  and  by  later  depth 
soundings  of  PINKO*  The  Persey  Elevation  oonaists  of  two  pro jeotiona. 

The  southeastern!  projection  with  depths  reaching  160  m  penetrates  the 
Central  Depression  of  the  Barents  Sea  and  is  separated  fi'om  the  Central 
Elevation  by  a  spur  of  the  depression.  The  transverse  depression  -  a 
trench  between  lat.  77°20'  and  78°  N  -  sepai-ates  the  elevation  fi'om  the 
northeastern  spur  descending  toward  the  plains  of  the  Centx*al  Plateau. 

To  the  west  the  boundary  of  the  Persey  Elevation,  due  to  the  lack  of 
measurement  data,  has  been  conditionally  drawn  along  the  long.  2?°  E  of 
the  northernmost  part  of  the  Western  (Medvezhinskiy)  Trench  and  along 
the  extension  of  the  trench  of  the  Northern  Plateau. 
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The  existing  data  of  bottom  relief  show  that  the  surface  of  tho  Persey 
iSlevation  is  oovei'ed  with  hills  and  intorsaatea  with  trenches.  On  tho 
basis  of  configuration  of  the  lGO-w  and  200«m  ioobaWits  it  oan  bo  assumed 
that  tho’  nox*theasterly  ui, motion  of  elevations  is  predominant ,  but  in  the 
spur  at  depths  ranging  from  200  to  250  in  the  northwesterly  direction  is 
pronounced,  which  is  associated  with  outcrops  of  original  rooks.  The 
question  remains  open  until  we  have  oarxied  out  mom  thorough  investi¬ 
gations*  The  bottom  distribution  by  typoa^ia  presented  on  bottom  charts 
(M.  V.  Klenova ,  1932,  19U8). 

The  sediments  of  the  Persey  Elevation  are  represented  by  all  types  -  from 
sand  to  clayey  mud?  their  color  is  pink  as  a  result  of  intensive  develop¬ 
ment  of  ferrous  weathering  (M.  V.  Klenova,  1936).  The  coarse  fragments 
which  aru  found  in  great  quantities  on  the  Persey  Elevation,  as  in  the 
oase  of  the  Central  Elevation,  are  subject  to  weathering. 

Sand,  as  a  rule,  io  found  at  the  smallest  depths  (St.  10ii3,  103  m,  etc.). 
The  muddy  sand  found  at  depths  ranging  from  111*  to  2h3  m  can  be  divided 
into  two  types  according  to  the  content  of  particles  whoso  3iaes  range 
from  0.05  to  0.01  nun.  The  first  type  (lees  than  10#  of  fine  silt)  covers 

r - - - 

The  data  obtained  during  tho  following  cruises  of  the  survey  ship  Persei 
(Persey)  have  been  used:  the  5th  cruise  in  1921*,  17th  in  1928,  ?lst  in 
1929,  ,5'Qth  in  193h»  by  T.  I.  Gorshkova?  11th  in  1926,  by  M.  V.  Klenova j 
U9th  Jji  by  P.  N.  Novikov?  during  the  following  cruises  of  survey 

ship  Knipovichs  the  16th  in  1930,  by  A,  D.  Dobrovol'skiis  ?Hth  in  193?, 
by  K.  A.  {techkovskaia?  and  during  the  26th  cruise  of  the  survey  chip 
Icsledovatel  *  in  19ii0,  by  P.  S.  Vinogradova. 


THAN3-130 


l8OA60 


* 


the  3lopes  of  a  small  ridge  (St*  1237*  120  mj  St,  1238,  13b  W{  fig  6?), 
from  the  top  of  which  a  sample  of  Bond  was  obtained,  and  part  of  the 
eastern  slope  of  the  Persey  Elevation  (St.  12bl,  132  m,  etc.)*  The  muddy 
sand  la  uniform,  pink,  with  ocheroua  3pota  and  rings  around  the  worn 
tubes,  and  with  sandy  rhizopods.  The  mean  depth  at  which  this  type  of 
muddy  aand  is  found  is  128  a.  The  muddy  sand  containing  more  than  10$ 
of  particles  ranging  from  0,00  to  0.01  mm  is  found  at  greater  depths 
(the  mean  depth  being  196  m)  in  the  central  (St«  2]j38,  176  ra)  and  south¬ 
eastern  (St.  2U03,  2b3  m)  parts  of  tile  Persey  Elevation. 

The  most  widely  distributed  sediment  on  the  Persey  Elevation  is  sandy 
mud.  It  covers  the  bottom  of  all  the  flat  areas  and  slopes  of  underwater 
elevations  at  greater  depths  than  the  muddy  sand,  Among  the  coarser 
fragments  (10  to  20%  less  than  0.01  uun  in  diameter)  and  finer  fragmonts 
(20  to  30#  of  pelite)  of  sandy  mud  two  types  stand  out:  the  well  corted 
sediment  whose  histogram  is  characterized  by  one  apex  and  which  has  a 
dearly  pronounced  maximum  of  coarse  silt  particles,  and  the  poorly 
sorted  sediment  containing  admixtures  of  sand  particles  and  coarse 
fragments  whose  histogram  has  two  apices.  A  coarse-grained  well  sorted 
sandy  mud  verging  on  muddy  sand  is  found  in  the  western  part  of  the  ele¬ 
vation  (St.  102b,  196  m),  in  the  central  part  —  near  the  areas  covered  /l66 
by  muddy  sand  (St.  1030,  100  ra)  —  and  in  the  northern  part  (St.  07b,  190 
m,  etc.j  fig.  69,  0)« 
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Fig*  69 •  Histograms  of  Sediments  on  the 
Persey  Elevation. 

1— sand  (St.  10U3,  103  »)j  2— dust-sand  (St.  1029,  106 
m)  j  3— w^ddy  sand  with  less  than  10$  of  fine  silt  parti¬ 
cles  (St.  1237,  125  mj  St.  1230,  13U  »)}  6-- muddy  sand 
with  more  than  10$  fine  silt  particles  (St.  2638,  176  m; 

2653,  263  m)j  5— sandy  mud  with  up  to  20$  particles 
smaller  than  0.01  mm,  well  sorted  (St,  1030,  100  ra;  St. 

57 6,  190  m)j  6— the  same  mud,  poorly  sorted  (St.  1022, 

210  aj  St.  2686,  176  ra)}  7— sandy  mud,  more  fine-grained, 
whose  histogram  is  characterized  by  one  apex  (St.  1025, 

161  m)$  8— the  same  mud  whose  histogram  has  two  apices 

(St.  1066.1  270  m)j  9— mud  whose  histogram  has  one  apex 
(St.  1032,  200  m)$  10— the  same  with  a  maximum  of  fine 
silt  (St.  1699..  198/186  m)j  11 — the  same  with  apices  in 
graphical  presentation  (St.  188,  170  m).  (For  explanation 
of  symbols  see  fig.  33). 
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Toward  the  bottom  of  the  cores  the  sandy  mud  loses  its  pink  color, 
becoming  light  gray  and  greenish-gray.  Everywhere  it  has  an  admixture 
of  mica,  sandy  rhizopods  and  weathered  stones  consisting  predominantly 
of  pink  sandstone  with  gypseous  cement  coated  by  iron  oxide  scales.  The 
sandy  mud  found  in  the  western  part  of  the  elevation  in  a  closed  de¬ 
pression  (St.  1022,  210  raj  St.  102U,  196  ra),  in  the  central  part  where 
abrupt  changes  in  depth  occur,  near  the  slope  of  the  central  trench  (St. 
12U0,  167/153  m ),  on  the  surface  of  the  southeastern  spur,  on  a  relatively 
steep  southern  slope  (St.  2 i486,  176  m  and  a  number  of  others)  has  an 
increased  quantity  of  sand  particles  and  sometimes  the  graphical  presen¬ 
tation  of  its  mechanical  composition  has  two  apices.  In  such  cases  it 
happens  that  even  in  the  cores  of  a  limited  length  (to  30  cm)  the  lower 
layer  contains  a  more  fine-grained  sediment  of  gray  or  pinkish-gray  color 
with  a  considerable  admixture  of  gravel,  shingle  and  fragments  of  shells. 
The  shingle  and  gravel  is  composed  of  limestone  and  black  schist. 

The  fine-grained  3andy  mud  whose  graphical  presentation  has  one  apex 
(St.  1025,  at  161  ra,  for  instance)  lies  on  the  periphery  of  an  elevation 
where  ferro-manganese  concretions  are  formed.  Changes  in  the  color  and 
composition  of  sediments  occur  gradually  down  the  core.  On  the  contrary, 
the  3andy  mud  whose  graphical  presentation  has  two  apices  (St.  IOUU,  270 
mj  St.  1027,  180  m,  etc.)  covers  the  bottom  of  the  western  and  southwestern 
parts  of  the  Persey  Elevation  near  the  Western  Trench  (Zapadnyy  Zhelob). 

The  cores  show  the  stratification  of  the  sediment.  In  the  upper  layer 
there  is  a  considerable  admixture  of  gravel,  shingle  and  detritus,  whicn 
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consists  mostly  of  completely  weathered  rocks  -  namely,  pink,  fine¬ 
grained,  micaceous  sandstone,  basalt,  gray  sandy  schist  and  limestone 
which  has  been  entirely  replaced  by  brown  oxides*  The  sediments  lying 
at  the  base  of  the  southern  slope  of  the  Persey  Elevation  are  similar 
to  glacial  materials  deposited  on  steep  slopes  and  fjords. 

Flat  lower  areas  are  covered  by  mud.  A  graphical  presentation  having 
one  apex  with  a  maximum  of  clay  (St.  1032,  200  m,  for  instance)  has  been 
derived  from  cores  containing  Recent  sediments  from  top  to  bottom  (maxi¬ 
mum  up  to  38  cm),  whereby  in  downward  direction  the  core  becomes  more 
clayey,  assuming  a  brighter  color  with  a  slightly  pink  hue  and  containing 
a  small  amount  of  fragments.  Mud  containing  a  maximum  of  fine  silt  (St„ 

Ui99,  198/181*  m)  lies  on  the  southern  slope  of  the  elevation.  The  mud 
found  on  the  steep  northern  slope  of  the  elevation  and  being  represented 
graphically  with  two  apices  (St.  188,  170  m,  etc.)  lies  on  a  bluish  gray 
mud,  verging  on  clayey  mud,  which  differs  sharply  from  the  upper  layer. 

The  pa/aples  of  clayey  mud  taken  from  the  northwestern  part  of  the  elevation 
(at  St.  Ca  1$)?,  195  m,  for  instance)  are  from  the  underlying  layer  which 
hare  either  reaches  the  surface  or  is  covered  by  a  thin  layer  of  Recent 
sediment.  A  greater  quantity  of  sand  particles  (the  mean  being  U.5/0  in 
the  clayey  mud  attests  favorably  to  its  earlier  origin. 

As  in  the  case  of  other  areas  having  a  complex  relief,  the  thickness  of 
contemporary  sediments  on  the  Persey  Elevation  decreases  on  its  slopes 
and  sometimes  also  on  the  surface  of  elevations.  Thus  from  a  relatively 
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steep  slope  of  a  small  ridge  in  the  eastern  part  of  the  elevation  (St. 

1237y  12?  m)  we  obtained  a  core  containing  more  clayey  material  of  rosy- 
gray  color  with  gravel  of  black  schist  as  well  as  shingle  of  white  lime¬ 
stone  which  was  lying  5  cm  beneath  the  pink  muddy  sand.  The  bottom  grab, 
however,  brought  up  from  the  place  only  a  great  quantity  of  gravel  and 
shingle  lying  in  a  dense  and  heavy  sandy  mud  of  rosy-gray  color.  A 
number  of  cores  taken  from  under  a  layer  of  3  to  5  to  12  cm  thick  muddy 
sand  of  the  southeastern  spur  of  the  Persey  Elevation  disclose  an  inter¬ 
stratification  of  muddy  sand  with  gray  mud  enriched  with  carbonate 
fragments  and  gravel  (St.  24??,  240  m,  etc.}  fig.  70).  A  mixed  transition¬ 
al  layer  is  also  sometimes  observed  near  the  Western  Trench  (St.  1027, 

180  cm)  where  a  layer  of  pink  sandy  mud  7  cm  thick  lies  on  an  interstrati¬ 
fication  (13  cm  thick)  of  gray  and  pink  mud.  The  thickness  of  oxidized 
layers  is  2  to  3  The  sediment  contains  many  carbonaceous  deposits 
and  when  dry  it  is  porous. 

At  a  depth  of  132  and  131  m  in  the  western  part  of  the  Persey  Elevation, 

P.  S„  Vinogradova  (1946)  found  a  very  carbonaceous  brick-red  sediment  of 
pinkiah-gray  color  and  irregular  stratification  with  detritus  of  calcare¬ 
ous  rocks,  but  30  miles  to  the  north  at  another  station  she  found  a  gray 
sediment  with  black  veins  and  shingles  of  soft  black  clayey  schist  which 
was  replaced  by  a  black  clayey  material  at  a  depth  of  16  cm  in  the  core} 
it  consisted  of  individual  uniform  areas  covered  by  fragments  of  black 
clayey  schist  with  pyrite,  Both  types  of  sediment  were  overlain  by  a 
greenish-gray  sandy  mud  6  to  7  cm  thick  and  having  a  pinkish-gray  color 


TRANS-130  185/168 


at  surface.  Near  the  southern  slope  in  a  core  88  cm  long  P.  3.  Vinogradova 
found  pinkish-gray  mud  merging  with  a  coarser  gray  and  light-gray  sand 
with  thin  weathered  coatings  and  shingles  of  sandstone  whose  quantity  in¬ 
creased  downward.  In  the  lower  part  of  the  core  the  size  of  angular 
fragments  of  sandstone  varies  froM  2  to  U  to  5  era  and  they  look  fresher. 

In  other  words,  under  a  rather  thin  layer  of  Recent  sediments  lie 
original  rocks  and  the  materials  of  their  weathering.  Among  the  cor er 
collected  by  the  Poliamik  Expedition  in  1953  to  the  we3t  of  the  Central 
Trench  of  the  Persey  Elevation  at  a  depth  of  170  m  a  sample  disclosed 
glacial  alluvial  deposits  (St.  M  122$  fig.  70)  consisting  of  sa:  iy  rhizo- 
pode,  gravel,  and  remains  of  chi  tins.  Beneath  it  lies  sandy  mud  with 
gravel  and  fragments  of  coal  increasing  in  quantity  from  13  to  lh  cmj  be¬ 
neath  the  latter  lies  sand  with  bright-colored  sandstone  shingle.  On  the 
southern  slope  of  the  Central  Trench  the  same  type  of  clay  is  found  at  a 
core  depth  of  9  cmj  there  is  also  found  another  glacial  alluvial  deposit 
at  a  depth  of  5  cm  in  the  area;  but  30  miles  to  the  south  at  a  depth  of 
127  m  (St.  M  12U )  the  layer  of  glacial  alluvial  deposits  is  5  cm  thick, 
lying  directly  on  the  surface  of  a  dense,  heavy  and  micaceous  clay. 

The  graphical  presentation  of  the  mean  mechanical  composition  of  sediments 
covering  the  Persey  Elevation  (table  11)  is  characterized  by  a  conseoutive 
decrease  of  particles  ranging  from  1  to  0.1  ram  and  from  0.1  to  0.05  mm  and 
by  slight  curves.  An  increase  in  the  quantity  of  particles  ranging  from 
0,05  to  0.01  atm  in  the  interval  of  mud  with  30  to  hOf  of  fire  particles 
reflects  supplementary  inflow  of  fine  silt  particles  as  a  result  of  the 
erosion  of  lower  layers  (fig.  60), 
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Fig.  70,  Cores  of  the  Persey  Elevation, 

1  —  irregular  inter3tratifioation  of  greenish-gray  sandy  mud  and 
muddy  sand  with  gray  mud  (at  16  to  21  cm  of  corej  St.  2h55,  21:0  m); 

2  —  transitional  layer:  interstratification  of  gray  and  pink  sandy 
mud  (at  2  to  18  cm  of  core;  St.  1027,  180  m).  At  the  bottom  — 
gravel  composed  of  schi3t;  3  —  core  19  cm  long  (St.  M  122,  170  m) 
in  the  central  part  of  the  Persey  Elevation.  The  glacial  alluvial 
layer  on  the  surface  and  the  transitional  layer  at  13  to  ll*  cm  of 
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Fig.  71.  An  outline  chart  of  Barents  Sea  iloor. 


1  —  sand}  2  —  muddy  sand  (a  —  pink  and  pinkish-gray;b  —  greenish-gray  and  gri 
mud  (a  —  pink  and  pinkish-gray;b  —  greenish-gray  and  gray);  U  —  mud  (a  —  pin! 
gray;  b  greenish  gray  and  gray);  9  —  pink  clayey  mud;  6  —  old  clay;  7  —  bo' 
shingle  and  detritus;  9  —  gravel;  10  —  large  stones;  11  —  shells  and  their  fri 
concretions  (pebbles);  13  —  isobaths;  1U  —  boundaries  of  bottom  type  areas. 


Prepared  by  M.  V.  Klenova  on  the  basis  of  bottom  surveys  from  1923  to 


1923  to  19$3 
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m,  Madvezhinskaya  Shoal  (M*  banka)* 

Tiw  Bear  Shoal  (Medvezhinskaya  Shoal)  or  the  Medvezhinsko-Nadezhdinakoye 
Shoaling  Water  (welkovod'ye)  lies  between  the  Western-Kadvozhinakiy  Trench 
arid  the  coastal  aroma  of  Spitsbergen  Archipelago*  The  minimal  depths  in 
the  southern  portion  of  the  area  are  found  around  Bear  Island  (Bj^rn^ya 
or  ostrov  Madvezhiy)  itself  representing  a  remnant  of'  a  platform  with 
almoi ►.  horizontal  beds  of  upper  Paleozoic  and  Mesozoic  rocks*  The 
southern  portion  of  the  base  of  Bear  Island  (Bj^mp'ya  or  ostrov  Medvezhiy) 
slopes  steeply  veotwax*d  to  the  great  depths  of  the  Greenland  Sea  arid 
southward  to  the  Western  Trench  of  the  Barents  Sea*  The  slopes  are  inter¬ 
sected  by  tranches.  Also  terraces  can  be  observed,  especially  the  ones 
whioh  are  well  pionounoed  near  the  200-m  isobath  and  which  surround  the 
old  shore  line  (M,  V,  Klenova,  1931).  The  tranches  penetrating  deeply 
from  the  west  and  the  east  separate  the  southern  portion  of  Medvezhinskaya 
Shoal  (M.  banka )  from  the  shoaling  water  extending  in  NNE  direction  toward 
Hopan  Island  (ostxx>v  Nadezhdy).  On  the  so-called  Spitsbergen  Bank  (Spltu- 
bergen  baakan)  in  tlie  central  portion  of  the  shoaling  water,  the  depth 
varies  from  S>0  to  30  m,  and  at  places  to  17  m.  The  bottom  relief  has  not 
been  sufficiently  investigated*  The  Spitsbergen  Bank  (Spitsbergenbanken) 
slopes  gently  toward  the  Western  Trench  in  the  east  and  toward  the  wide 
Zuid-Kapp  (S^rkapp)  Trenoh  in  the  northwest*  The  latter  separates  the 
Medvezhinsko-Spitsbergen  Shoaling  Water  from  the  base  of  Spitsbergen 
Archipelago.  At  a  depth  of  200  m  the  underwater  slope  in  the  area  is 
intersected  by  trenches  which  were  evidently  formed  during  the  early  stages 
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of  development  of  the  given  area  because  many  of  the  trenches  do  not 
extend  bo  shallow  depths.  It  is  possible  that  detailed  measurements  will 
enable  us  to  disclose  them  there  also  (i.e.  r.t  shallow  depthu,  Tr. ) .  The 
northern  portion  of  the  shoaling  water  surrounding  the  Hope  Island  (Hopen) 
borders  on  the  Peroey  Elevation  in  the  east,  on  a  depression  to  the  south 
of  Kong  Karls  Land  in  the  north  and  on  the  base  of  Edges  Island  (Edge^ya) 
in  the  west.  The  border  between  MadvezhJLnskaya  Shoal  (M.  banka)  and 
Western  Trench  runs  along  the  25'O^m  isobath.  In  addition  to  the  submerged 
shore  line  and  underwater  terrace  delineated  by  the  200-m  isobath,  benches 
having  a  rather  smaller  width  have  been  disclosed  at  great  depths  on  the 
southern  and  western  slopes  of  the  Medvezhinskaya  Shoal  (M.  banka).  Here, 
as  in  the  case  of  Spitsbergen  alope  farther  to  the  north,  the  underwater 
benches  have  been  discovered  at  the  depths  of  UOO,  900  and  900  m  (M.  V. 
Klenova,  1939)* 

At  a  depth  of  100  m  the  surface  of  Medveahinskaya  Shoal  (M.  banka)  is 
covered  by  coarse  fragments^-  —  boulders,  shingle,  detritus  and  gravel 
with  a  considerable  quantity  of  shells  and  fragments  of  mollusks,  barnacles 
and  other  organic  remains,  as  well  as  live  organisms  (fig.  71).  On  the 
slope  one  can  observe  sand  sliding  down  the  steep  western  slope  to  a  depth 
of  169  to  187  m  (St.  202I4)  and  to  172  m  (St*  1889).  The  sand  is  charac¬ 
terized  by  poor  sorting  (fig.  72),  and  by  a  greenish-gray  color;  it  is 
- - - - 

iThe  data  were  obtained  during  the  following  cruises  of  survey  ship  Persei 
(Persey)s  7th  in  1929,  12th  in  1927,  U9th  in  1933  by  T,  I,  Gorshkova; 

19th  in  1929,  by  K.  R.  Olevinskii;  28th  in  1930  by  V.  P.  Zenkovich;  3£th 
in  1931  by  L.  A.  lastrebova  and  E*  K.  Kopylova;  37th  in  1931  by  H.  V. 
Klenova  and  I.  K.  Avilova;  hOth  in  1932  by  V.  P.  Zenkovich  and  E,  K, 
Kopylova;  i;3rd  in  1933  by  P.  N.  Novikov;  9Uth  in  1939  by  S.  I.  Malinin 
and  Kuzovleva;  70th  in  1938  by  0,  N*  Kiselev;  during  the  16th  cruise  of 
survey  ship  Knipovich  in  1930  by  A.  D.  Dobrovol'skii. 
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saturated  with  rhizopods  and  other  carbonate  remains,  including  the  shells 
of  truncata,  Astarte  sp.,  Led a  pernula,  spines  of  sea  urchins,  worn 
tubes  and  agglutinative  forms  of  rhizopods. 

Among  the  minerals  quartz  in  large,  smooth  grains  is  predominant j  feldspar 
is  also  found.  The  same  content  is  found  in  the  muddy  sand  covering  the 
slopes  at  a  depth  of  190  m  to  250  m  (St,  1886,  21*9  m,  on  the  steep 
southern  slope).  Below  the  muddy  sand  on  the  slopes  is  3andy  mud.  It 
is  greenish-gray  in  color  and  contains  numerous  organic  remains  and 
carbonate  fragments.  It  contains  gravel  and  shingle  composed  of  intensely 
weathered  pink  sandstone  with  gypseous  cement,  gray  clayed  and  carbo¬ 
naceous  schist,  gray  quartzite,  dark  micaceous  sandstone  and  other  rocks 
of  local  origin.  The  degree  of  sorting  of  the  sandy  mud  varies:  at 
shallow  depths  and  near  the  old  shore  line  the  quantity  of  sand  particles 
increases  (St,  331»  87  m,  in  a  depression  of  the  surface  of  the  shoal j 
St,  1907,  223  m  on  the  southeastern  slope,  etc.;  fig.  72).  The  coarser 
sandy  mud,  as  well  as  the  muddy  sand,  which  lies  on  steep  slopes  or  at 
places  where  the  depth  variation  is  abrupt,  is  characterized  by  the  appear¬ 
ance  of  two  vertexes  in  the  graphical  presentation  of  mechanical  composition 
(for  instance,  at  St.  2012,  171*  m  on  the  southern  slope  of  Medvezhinskaya 
Shoal  (M.  banka);  at  St.  1891,  162/187  m^on  the  western  slope  of  the  Spits¬ 
bergen  Bank  (Spitsbergenbanken)  and  at  other  stations  on  the  underwater 
cape  in  the  deep  trench  separating  the  Medvezhinskaya  Shoal  (M.  banka) 

•^■Because  of  steepness  of  the  slope  the  depth  varied  while  the  station  was 
occupied. 
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from  the  Spitsbergen  Bank  (Spitsbergenbanken)j  at  St.  1911,  20?  m,  on 
the  eastern  slope  and  at  a  number  of  other  stations}  fig.  72). 

A  more  fine-grained  sandy  mud  (20  to  30^  of  particles  smaller  than  0.01 
nan)  is  represented  by  several  graphical  types.  The  sandy  mud  whose 
graphical  presentation  has  one  apex  is  rather  widely  distributed}  the 
fragments  constituting  it  are  equally  distributed  (St.  1909,  210  m}  St. 
1.92Ua,  272  m  and  a  number  of  others  on  the  gentle  slope  extending  to  the 
Western  Trench  and  on  the  southern  slope  of  Zuid-Kapp  (S/rkapp)  Trench} 
fig.  72).  The  graphical  presentation  of  the  sandy  mud  covering  steep 
slopes  and  underwater  valleys  (trenches.  Tr.)  has  two  apices  as  in  the 
case  of  more  coarse-grained  sediments  (St.  2007,  1U7  m,  on  the  southern 
slope  of  Medvezhinskaya  Shoal}  St.  1893,  197  m  and  St.  1891a,  137  m  on 
the  western  slope  near  an  underwater  valley  and  a  number  of  others}  fig. 
72).  In  areas  that  were  more  protected,  e.  g.  on  the  slope  of  the 
northern  portion  of  the  Western  Trench,  on  the  extreme  eastern  spur  of 
the  Zuid  Kapp  (S/rkapp )  Trench,  sandy  mud  with  a  maximum  of  fine  silt 
is  deposited  (St.  K  122/3,  187  »}  fig.  72.7)  which  attests  to  a  consider¬ 
able  degree  of  cementation.  The  same  type  of  mechanical  composition 
characterizes  the  mud  on  the  mentioned  eastern  slope  (St.  1921,  208  »} 
fig.  72,  8).  At  shallower  depths  a  mud  was  found  whose  mechanical  compo¬ 
sition  is  represented  by  a  graph  with  two  apices  (St.  1181,  193  m)  or  by 
an  almost  squi-apoxed  graph  (St.  318,  1U0  m}  fig.  72,  9). 
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Fig.  72.  Types  of  mechanical  composition 
of  sediments  on  the  Medvezhlnskeya  Shoal 
(M.  banka). 

1  —  sand  (St.  1889,  172  m)}  2  —  mvuddy  sand  (St.  19U0, 
236/290  mj  St.  1887,  201;  »);  3  -■  aandy  mud  (St.  331,  87 
mj  St.  190?,  223  m)j  U  —  sandy  mud  on  steep  slopes  (St. 
2012,  17 U  mj  St.  1891,  187  mj  St.  1911,  207  m)j  9  — 
aandy  mud,  wore  fine-grained  (St.  1909  ,  210  mj  St.  192l*d, 
272  m)j  6  —  fine-grained  aandy  raud  on  slopes  (St,  2007, 
1U7  mj  St.  1893,  197  mj  St.  1891a,  137  m)j  7  —  sandy 
mud  with  a  maximum  of  fine  silt  (St.  K122/3,  187  w)j 
8  —  mud  of  the  same  type  (St.  1921,  208  w)j  9  —  mud 
vhioh  is  expressed  by  two  apices  and  equi-apexed  graphs 
(St,  11 81,  193  w,  2nd  eorej  St.  318,  ll;0  a).  For  the 
explanation  of  symbols  see  fig.  33). 
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Fig.  73.  Cores  taken  from  Medvezhinskaya  Shoal  (M.  banka). 

1  —  a  oora  32  cm  long  from  the  southeastern  slope  of  the  Medvezhin- 
okaya  Shoal  (St.  1927a,  16U  m).  At  the  depth  of  1  to  U  cm  one  can 
observe  greeniah-gray  muddy  sand  and  sandy  mud}  at  5  to  22  cm, 
bluish-gray  clay  with  shingle  and  carbonate  remains}  at  23  to  29  cm, 
a  mixture  of  day  with  greenish-gray  sandy  mudj  at  30  to  32  ctm, 
greeniah-gray  muddy  sand}  2  —  a  core  20  cm  long  (St.  192b,  23b  m). 
Qreenish-gray  sandy  mud  with  worm  burrows  and  pores  on  a  bluish-gray 
sandy  mud  with  gravel}  at  11  to  12  cm,  a  semidis solved  shell}  3  — 
the  second  core  of  St.  1181,  193  m.  The  greenish-gray  mud  lies  on 
a  bluish-gray  sandy  clayj  at  25  cm,  a  burled  oxidized  layer}  at  26 
ok,  a  rough  surface  of  the  underlying  layer. 
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The  thickness  of  Recent  sediments  covering  the  Medvezhinsko-Spitsbergen 
Shoaling  Water  is  negligible.  Due  to  active  wave  and  current  action,  the 
fine-grained  material  is  washed  out  at  places  from  the  slopes  so  that 
only  a  thin  coating  of  submarine  material  that  slides  down  the  slopes  and 
is  mixed  with  gravel  and  shingle  remains  on  them.  Therefore  most  of  the 
cores  are  short,  from  10  to  1$  cm  long.  Even  the  bottom  corer  of 
Ubekochernaz  type  weighing  more  than  300  kg  (St.  2022,  239  m,  on  the 
southwestern  slope)  obtained  a  core  only  17  cm  long,  consisting  of  muddy 
sand  with  broken  shells,  gravel  and  shingle  and  gray  dense  sandy  mud,  in 
which  the  coring  tube  was  bent  at  a  right  angle  reaching  it  because, 
evidently,  bedrock  lay  beneath.  The  cores  taken  <’rom  areas  covered  by  /172 
sandy  mud  are  somewhat  longer  — •  20  to  21  cm,  the  bottom  is  covered 
with  gravel  and  shingle,  which  obstructs  the  penetration  of  the  bottom 
corer.  On  gentle  slopes  the  length  of  cores  reached  29  to  31  cm  stopping 
upon  reaching  the  shingle  or  in  the  dense  underlying  layer  whose  components 
were  detected  on  the  end  of  the  bottom  corer.  Sometimes  (at  St.  1937, 
238/21^/173  ra\  on  the  steep  southern  slope,  for  instance)  a  sample  core 
ended  in  a  compact  layer  of  gravel  and  shingle  with  an  admixture  of  clayey 
material,  i.e.  on  the  layer  of  glacial  alluvium.  On  the  western  slope 
the  Recent  layer,  only  1  cm  thick,  was  underlain  by  gray,  slightly  rosy- 
colored  marl  whioh  was  dense,  heavy  and  non-saline  containing  carbonaceous 
remains  that  were  not  identified  in  detail.  In  the  calm  areas  of  Zuid 
Kapp  (S^rkapp)  and  the  Western  trenches  the  cores  up  to  cm  long  did  not 
penetrate  the  Recent  layer. 

■^The  depth  varied  while  the  station  was  occupied. 
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Fig.  7li.  The  mean  mechanical  composition  of  sedi¬ 
ments  of  the  northern  and  northwestern  portions  of 
the  Barents  Sea  in  areas  affected  by  glacial  deposits, 

a  ~~  ll*th  area,  Medvezhinskaya  Shoal  (M.  banka)}  6  —  l5th 
area,  Spitsbergen  Slope}  &  —  16th  area.  Polar  Basin  Slope; 
2  —  17th  area.  Northern  Plateau.  Fragments:  1  —  1,0  to 
0,1  mm  ;  2  —  0,1  to  0.05  am;  3  —  0,05  to  0.01  mm. 

Key.  Lower  right-hand  comer:  Fragments 

<0.01  mm,£ 


The  complex  stratification,  which  was,  of  course,  at  places  associated 
with  landslides,  was  observed  in  a  number  of  oores  obtained  fro®  the 
southeastern  slope.  Such  is,  for  instance,  the  core  taken  at  St,  1927a 


r 
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(161*  raj  fig.  73)  where  the  greenish-gray  layer  of  mud,  5  cm  thick,  is 
underlain  by  a  bluish-gray  mud  of  sandy  clay  with  gravel,  reaching  the 
depth  of  23  cmj  at  the  depth  of  23  to  25  cm  one  can  observe  a  blend  of 
the  clay  with  a  sandy  mud,  and  lastly,  at  the  bottom  of  core,  30  to  3? 
cm  deep,  again  greenish-gray  muddy  sand  which  differs  from  the  upper 
layer.  The  same  pattern  is  observed  at  other  stations  of  the  area.  The 
underlying  light-gray  sandy  mud  is  replete  with  gravel  of  gray  schist 
and  gray  and  white  sandstone.  Sometimes  the  greenish-gray  upper  layer 
is  underlain  by  a  dense  and  heavy  sediment  of  rosy-gray  color  with  gravel 
and  shingle  of  light  glauconitic  (quartz)  sandstone  (St.  1917,  157  m). 

The  major  part  of  the  cores  obtained  from  the  central  section  of  the 
eastern  slope  had  not  penetrated  the  contemporary  layer,  but  at  St.  192l;c 
(23U  m)  porous,  greenish-gray  mud  was  found  at  a  depth  of  13  cmj  it  was 
lying  on  a  rough  surface  of  a  dense  rock  consisting  of  clay  with  gravel 
and  ocherous  parti cles.-1-  The  core  taken  at  St.  1811  (193  m)  disclosed  a 
buried  oxidized  ocherous  layer  at  the  interface  between  mud  and  bluish- 
gray  sandy  clay  (fig.  73). 

The  graph  of  mechanical  composition  (table  12)  for  the  area  of  Medvezhin- 
skaya  Shoal  is  in  complete  agreement  with  the  characteristics  of  sedi¬ 
mentation  described  above:  with  increase  in  the  quantity  of  particles 
smaller  than  0.01  mm,  the  curve  of  sand  particles  decreases  uniformly 

T - 

Due  to  the  denseness  of  the  lower  layer,  it  did  not  decrease  in  diameter 
when  becoming  dry,  which  can  be  clearly  seen  from  the  photograph. 
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from  vezy  high  values  (79.7/S  for  sand)  (fig.  7i*).  Because  of  inflow  of 
supplementary  material  on  slopes,  the  particles  of  ooarse  silt,  when  ex¬ 
pressed  graphically,  form  curves  in  the  muddy  sand  and  sandy  mud  range, 
but  the  particles  of  fine  silt  form  curves  in  the  mud  range.  The  depth 
of  distribution  of  individual  types  fluctuates  irregularly  and  the  coarse¬ 
grained  sediments  sink  to  very  great  depths  due  to  the  active  hydro- 
dynamical  regime. 

Table  12 

THE  MEAN  MECHANICAL  COMPOSITION  OF  SEDIMENTS  IN  THE  NORTHWESTERN  PART  OF 

THE  BARENTS  SEA 


Bottom  Type 

Fragments 
<0.01  mm 
in  % 

Depth  in  m 

Particles  in  mm 

"£77 

_?8 

from-to 

mean 

>1 

1-0.1 

1  XT. 
r-t  O 

.  . 

°9 

o.o5- 

-0.01 

<0.01 
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Medvezhinskaya  Shoal 

Sand 

<5 

100-187 

11*5 

(6,7) 

79,8 

16,1* 

1,3 

2,5 

3 

Muddy  Sand 

5-10 

55-327 
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(15,7) 

1*0,2 

1*3,7 

8,7 

7.1* 

11* 

Sandy  Mud 

10-20 

57-320 

171* 

(18,1) 

17,1* 

1*7,8 

19,1 

15,7 

57 

It  It 

20-30 

93-1000 

21 1* 

(8,0) 

8,9 

39,1 

28,0 

21*, 0 

57 

Mud 

30-1*0  , 

8U-235 

162 

(3,8) 

3,6 

30,3 

33,0 

33,1 

11* 

tt 

l*o-5o 

11*5-21*8 

193 

(2,3) 

2,1 

29,6 

26,8 

1*1,5 

3 

<  Underwater  Slope 

of  Spitsbergen 

Sand 

<5 

— 

300 

(25,1) 

13,6 

36,2 

1*5,1* 

!*,8 

1 

Muddy  Sand 

5-iu 

25-200 

113 

(8,7) 

30,5 

1*5,1* 

16,1 

8,0 

2 

Sandy  Mud 
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£0-800 
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(19,8) 
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15,8 

20 
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28 
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26,0 
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32 
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>5o 
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Fig.  75.  Distribution  of  Sediments  by  Mechanical  Composition  on  Underwater 
Slopes  of  Spitsbergen.  (For  explanation  of  symbols  see  fig.  33). 

Cape  Vitfiskjunten# 

Gulf  Homsund 

Scale. 

Vertical 
Horizontal 

*(not  identified  with  other  sources) 
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15.  The  Spitsbergen  Underwater  Slope 

The  Spitsbergen  Underwater  Slope  has  been  singled  out  by  us  because  of 
the  peculiarity  of  its  morphology  and  geological  structure  as  well  as 
because  of  the  characteristics  of  sediments  which  have  left  specific  marks 
of  glacial  denudation  processes*  To  the  south,  the  area  inoludes  the 
northern  branch  of  the  Zuid  Kapp  (S^rkapp)  Trench  entering  the  Storfjord 
(Storf jorden).  The  eastern  boundary  runs  along  the  50-m  isobath  border¬ 
ing  on  the  Edge  (Edge/^ya)  and  Barents  (Barentses)  islands  and  extending 
farther  to  Cape  Mon  (jfys  Mon)  of  the  North-Eastern  Land  (Nordaustlandet) 
of  Spitsbergen.  To  the  west  the  area  includes  the  slope  extending  toward 
the  Greenland  Sea  and  to  the  north  the  boundary  has  been  drawn  along  the 
lat.  80°  N. 

The  morphology  of  the  underwater  slope  of  Spitsbergen,  notably  in  the 
west.  Is  very  complex*  there  are  numerous  fjords  with  branches,  including 
underwater  and  terrace-like  benches,  banks,  under-  and  above-water  rocks 
which  obstruct  navigation  near  the  coast  and  cause  a  variegated  distri¬ 
bution  of  sediments.  In  fjords  and  on  slopes,  the  sediments  are  repre¬ 
sented  mainly  by  sandy  mud,  leas  frequsntly  by  muddy  sand,  mud  and  olayey 
mud  in  isolated  sections  of  fjords.'*’  All  the  types  of  sediments  are  replete 
with  coarse  fragments,  containing  great  quantities  of  sand  particles  and 

ifhe  data  obtained  during  the  following  cruises  of  survey  ship  Persei 
(Persey)i  5th  in  192U,  7th  in  1925,  50th  in  193U  by  T.  I.  Gorshkova*  37th 
in  1931  by  M.  V.  Klenova  and  I,  K,  Avilov*  U3rd  in  1933  by  P.  N*  Novikov* 
5Uth  in  1935  by  S,  I.  Malinin  and  Kuzovleva*  during  a  cruise  of  expedition 
ship  Sadko  in  1935  by  M.  M.  Ermolaev. 
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Fig.  76,  Types  of  Mechanical  Composition  of  Sediments 
on  the  Underwater  Slope  of  Spitsbergen, 

1— muddy  sand  (St.  20hl,  200  mj  St.  2(126,  25>  m)j  2— 
sandy  mud  (St.  2038,  lh!>  mj  St,  20h3»  ‘>00  ruj  .St,  2626, 

800  m)j  3’—sandy  mud  with  admixture  of  coarse  fragments 
(St.  2281,  162  m)j  6— more  firm-grained  sandy  mud  (St. 
20!>ii,  33h  m)j  5— poorly  aortad  sandy  mud  (St,  28517,  ‘>3 
m)j  6— mud  whose  graph  of  mechanical  composition  has 
one  apex  (St.  3h9,  00  m)j  7— mud  whose  graph  of  mechanic¬ 
al  oompooition  has  two  apices  (St,  2Q!>2,  1512/382  m)j  fl— 
poorly  aortad  mud  (St.  M06,  00  »),  (For  explanation  of 
symbols  see  fig,  33). 


poorly  sorted  (fig.  7!?)«  Well  sorted  muddy  sand  ia  found  only  in  indi¬ 
vidual  areas,  for  instance  at  St,  2828,  25>  m  in  the  Kings  Bay  (Konga- 
f Jordon),  whoro  it  consists  of  quarts  with  a  small  admixture  of  faldapar, 
mica  and  non-ferrous  minerals,  such  as  hornblende,  aircon  and  others. 

The  muddy  sand  lying  in  the  Xoefjord  (Isf Jordan)  oross  section  (St.  3001, 

278/200  mj  fig.  76)  of  the  Greenland  Sea  is  oharaateriaed  by  oonaiderahly 
poox*or  sorting  and  by  many  coarse  fragments .  Hero  the  muddy  sund  was 
obtained  at  a  shallower  dopth,  but  the  sandy  mud  of  the  same  type  and 
having  one  apex  in  grapliical  presentation  was  obtained  at  a  greater  depth. 

The  shingle  of  quarts  sandstone  and  pink  sandstone  with  gypsum  cementation  /176 
bears  the  traces  of  marine  fouling.  K  sample  taken  by  bottom  dredge  was 
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alao  characterised  by  a  vas*i egated  aesortweiit  of  fragments,  such  aa  gray 
sandstone,  diabase  (V  in  ilia  Russian  original.  ¥r»)  olayay  eohiet, 
ohloritio  eohiet,  plyllita  and  a  Multitude  of  Nornaminifera,  At  a  depth 
of  800  w,  a  considerable  amount  of  sptnee  of  sponges  was  found,  but  at 
smaller  depths  Uthotliamnia  (St,  2050,  2?0  m). 

In  sandy  mud  were  found  the  same  types  of  Moohanioal  composition  aa  in 
tha  areas  described  above.  On  gentle  undo  water  slopes,  at  tho  exit  from 
Dal  Sound  (bellaundj  St,  2Q30,  105  mj  St.  3Qlj3,  500  m)  or  loo  Pjord 
(Xsfjordenj  St.  2027,  236  mj  St.  2026,  600  m)  for  inetanue,  a  relatively 
wall  aortod  material  ia  deposited;  tho  graph  of  ita  mechanical  composition 
haa  one  apex  (fig.  76).  Near  tha  Zuid  Kapp  (S/rkappj  St,  2281,  162  Mj 
fig.  76 ,  3)  and  on  underwater  ridges  and  shoals  between  trenches  a  Multi¬ 
tude  of  ooarsa  fragments  and  sand  particles  is  found.  With  increase  in 
depth,  in  eaoh  individual  area  ono  oan  observe  on  inoroaso  in  tlio  content 
of  politic  particles j  however,  a  considerable  admixture  of  oo&rae-grained 
material  is  preserved  and  tho  assortment  becomes  loss  pronounced  (at  St. 
205U,  33U  m,  on  the  slope  of  Zuid  Kapp  (S^rkapp)  Trench,  for  instance j 
fig,  76,  U),  On  steep  slopes  one  oan  observe  the  appearance  of  sediments 
whose  mechanical  composition  is  expressed  by  a  graph  with  two  apices  (St. 
2052,  152/282  mj  fig.  76,  7)j  ooaetimes  they  are  confined  to  the  bottoms 
of  fjords  (fig.  75).  A  poorly  sorted  sandy  mud  and  a  mud  containing  an 
almost  equal  quantity  of  all  particles  are  accumulated  in  locked  areas 
at  shallow  depths,  in  Hinlopen  3trait  (Hinlopenatretet)  for  instance  (St. 
2857,  53  mj  fig*  76,  5).  An  analogous  composition  is  observed  in  the 
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dark -gray  uloy  wit!)  gravsl  and  detritus  of  black  carbonaceous  schist  on 
tho  slope  of  Barents  Island  (Uaranta^yaj  at,  N06 „  Ou  m)  which  represents 
an  accumulation  of  glacial  alluvial  deposits,  At  tha  eastern  coast  of 
Edge  (Edgotfya)  1  aland  ona  can  observe  gray  sandy  mud  of  tha  soma  typo 
(at,  M8U,  20  w)  lying  under  u  voi'y  thin  layer  of  gravel  formed  frow 
fragments  of  gray,  porous  sandstone  and  coarse  aand. 

In  almost  all  of  the  cores,  the  groeniah-gruy  sandy  mud  io  gradually  re¬ 
placed  by  a  daiic-gray  »ud  toward  tho  bottom.  At  a  depth  of  600  ra,  a  moro 
olayoy  material  begins  at  tho  1)2 -on  mark  of  a  core  70  om  long  and  at  the 
bottom  it  merges  again  with  a  coarser  material  (St.  2826),  At  a  depth 
of  200  m  (St.  3296j  fig.  77)  on  the  slope  of  Zuid  Kapp  (Sjrfrkapp)  Trench 
one  oan  observe  glacial  alluvial  deposits  consisting  of  a  dense  and  heavy 
pinkish- gray  clay  with  gravel  lying  under  a  layer  of  sandy  mud  IS  om 
thick.  At  a  depth  of  33h  w,  i.e.  down  the  slope,  a  lighter  sediment  of 
analogous  composition  has  been  found  at  the  7-cm  mark  of  core  (St.  2Q5U). 

A  considerably  more  uniform  and  better  sorted  material  -  namely,  mud  and 
clayey  mud  -  accumulates  in  the  Stor  Fjord  (Storf jordenj  St.  3U9,  88  m), 
which  is  evidently  furthered  by  the  stagnant  hydrological  regime  under 
the  stable  ice  cover.  Tile  quantity  of  carbonaceous  remains  is  smaller 
here  than  on  the  western  slope  —  in  the  area  affected  by  the  Atlantic 
water.  The  Calcareous  rhizopods  are  absent  here. 
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Fig.  77. 

Glacial  alluvial  deposits  of 
original  rocks  on  the  slope 
of  Zuid  Kapp  (S^rkapp)  Trench. 
A  core  25  cm  long  (St.  3296, 
280  m). 
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The  graph  of  mechanical  composition  (table  1?)  in  the  Spitsbergen  area 
and  in  other  ooastal  areas  is  distinguished  by  bonds  in  the  curves  of  all 
particles  that  characterise  the  accumulation  of  material  drawn  from  vari¬ 
ous  sources  (fig.  7ii).  The  convexity  of  the  curve  for  sand  in  the  mud 
interval  is  associated  with  samples  obtained  from  fjords.  The  depth 
range  is  very  wide  due  to  the  steepness  of  slope  of  the  Greenland  Sea  ' 
and  the  preaenoe  of  isolated  depressions  in  the  relief  of  Continental 
Shelf. 


16.  The  Polar  Basin  Slope 

The  Polar  Basin  Slope  adjoins  the  Barents  Sea,  though,  according  to  the 
generally  accepted  boundaries,  it  does  not  enter  the  confines  of  the 
latter.  As  the  southern  border  of  the  area  we  consider  the  northern 
shores  of  Spitsbergen  and  the  line  running  along  the  water  divide  between 
submarine  valleys  pointed  toward  the  north  into  the  Arctic  Basin  and  to¬ 
ward  the  south  in  the  direction  of  the  Northern  Plateau  of  the  Barents 
Sea.  The  boundary  runs  a  little  to  the  north  of  the  Belyj  Island  (Kvit^ya) 
and  Viktoriya  Island  (ostrov  Viktoriya),  ending  at  Cape  Meri  Kharmsuort 
(Hys  Meri  Kharmsuort)  of  Franz  Joseph  Land  and  running  farther  through 
the  archipelago. 

The  general  character  of  bottom  relief  is  completely  clear,  though  our 
knowledge  of  it  is  far  from  satisfactory.^  The  slope  is  intersected  by 

The  results  of  measurements  conducted  by  GUSMP  and  the  bottom  samples 
collected  by  V.  D.  Dibner  in  19£6-195>?  were  not  at  our  disposal. 
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trenches  (M.  V.  Klenovs,  191*5,  191*8)  descending  to  great  depths  of  the 
Arctic  Basin.  One  of  them,  as  can  be  assumed  from  a  study  by  Nautilus, 
is  the  extension  of  the  Hinlopen  fracture  continuing  northward  into  a 
deep  depression  to  the  west  of  Franz  Josef  Land  Shoaling  Water.  A  branch 
of  the  trench  runs  toward  the  Vide  Fjord  (Wijdef jorden).  One  can  trace 
such  trenches  as  are  adjacent  to  the  Wood  Fjord  (Woodf jorden)  at  the 
Western  Spitsbergen  and  to  the  Rijps  Fjord  (Rijpf jorden)  and  the  Dover 
Fjord  (Duvef jorden.  ?  Tr.)  at  Northeast  Land  (Nordaustlandet). 

Farther  to  the  east,  depths  exceeding  1*00  m  have  been  found  between  the 
Bol’ahoy  Island  (Bol'shoy  ostrov)  at  the  Northeast  Land  (Nordaustlandet) 
and  the  Belyj  Island  (Kvit/ya)  where  the  valley  i3  separated  by  a  threshold 
137  m  deep  from  a  valley  3U1*  m  deep  stretching  northward  in  an  almost  north- 
south  direction  on  the  North  Plateau  of  the  Barents  Sea.  To  the  north  of 
Belyj  and  Viktoriya  islands  (Kvit^ya  and  ostrov  Viktoriya)  at  a  depth  of 
100  »  lies  a  divide  between  two  more  valleys ,  and  lastly  to  the  west  of 
Alexandra  Land  (Zamlya  Aleksandry)  and  Georga  Land  (Zemlya  Georga)  lies 
the  Franz-Vikotoriya  Trench  whose  depth  exceeds  1*00  m.  The  trench  is 
separated  from  the  valley  lying  between  -the  Belyj  (Kvit^ya)  and  Viktoriya 
(ostrov  Viktoriya)  islands  by  an  underwater  ridge  (100  m  deep). 

The  northern  slope  of  the  Archipelago  of  Franz  Josef  Land  is  intersected 
by  trenches  running  in  the  direction  of  the  main  straits  that  are  associ¬ 
ated  with  the  system  of  north-south  fractures.  Thus  the  area  of  the  Polar 
Basin  Slope  can  be  characterized  as  a  region  that  has  been  submerged  not 
so  long  ago  in  geological  time  and  that  has  preserved  to  a  high  degree 
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the  features  of  above  water  (land)  relief.  Such  a  bottom  relief  character 
accounts  for  the  complexity  of  the  hydrological  and  hydrodynamical  regime, 
whereby  the  north  strike  of  the  valley  serves  as  a  route  for  the  Atlantic 
waters  that  penetrate  the  Barents  Sea,  circumventing  Spitsbergen  from  the 
north.  But  this  occurs  only  in  the  straits  and  valleys  whose  thresholds 
lie  at  a  relatively  great  depth.  In  isolated  areas  of  the  valleys  de¬ 
pressions  and  stagnant  halistatie  areas  further  the  accumulation  and 
duration  of  ice  (M.  V.  Klenova,  1932).  On  the  other  hand,  the  Atlantic 
waters  penetrating  from  the  north  cause  an  intensified  thawing  of  shore 
ice  and  icebergs,  which  enriches  sediments  with  clastic  material:  shingle, 
crushed  stone  and  gravel,  so  that  sometimes,  especially  on  the  ridges  of 
underwater  slopes  of  coastal  areas,  they  form  the  predominant  mass  of  /178 

sediments. ^  The  composition  of  shingle  and  gravel  lying  on  the  spurs  in 
shoaling  water  is  diverse:  to  the  northwest  of  the  Vide  Fjord  (Wijde- 
fjorden;  St.  2835)  one  can  find  smoothened  shingle  of  gray  quartz,  gravel 
which  contains  grains  of  smooth  basalt,  dark  sandstone,  rosy-colored 
quartz,  (and)  talcose  schist.  On  the  underwater  extension  of  Northeast 
Land  (Nordaustlandetj  St.  2166,  183  mj  St.  2167,  102  m)  broken  granite 
lias  been  found  consisting  of  medium-size  grains,  a  similar  type  of  gneiss, 
muscovite  granite,  orthoclase  granite-porphyry,  micaceous  phyllite  schist, 
pinkish-gray  dolomite,  but  farther  from  the  coast  (at  St.  2836,  139  m), 

light-gray  quartzite,  dolerlte,  pinkish-gray  limestone  consisting  of  small 
- - - 

The  data  obtained  during  the  following  cruises  of  survey  ship  Peraei 
(Pereey)  were  used:  UOth  in  1932  by  V.  P.  Zenkovich  and  E.  K.  Kopylova} 

U5th  in  1933i  50th  in  193U  by  T.  I.  Gorshkova;  during  the  following  cruises 
of  survey  ship  Knipovich:  16th  in  1930,  by  A,  D.  Dobrovol 'akiij  2ilth  in 
1931  by  K,  A.  Rachkovska;  32nd  in  1932  by  H.  V.  Klenova,  and  during  a 
cruise  of  survey  ship  Sadko  in  1935  by  M.  M.  Ermolaev, 


kv?;  «P?zrMT®'*ZT^w?!3Wi-,5>'K  **  *  "■ 


rv'VPixy^sy.v,-Vift5{ta7yy^7Afi»<ct-i.jt>p^.'.:1,j..,j  ^j«w>  ■>n  i r>*rrw&r^\£3‘  p  jtw-.vo  y.T»  wig*  vwnm 


TRANS-130 


207/178 


crystals,  the  same  phyllitic  micaceous  schist,  light-pinkish  and  luminous 
quartzite,  arkose  with  rosy-colored  feldspar  and  smoothened  quartz,  fine¬ 
grained  basalt,  gabbro-dlabase,  and  in  core  samples  also  white  limestone. 
Those  are  the  rocks  of  Northeast  Land  (Nordaustlandet)  which  are  found  as 
alluvial  deposits,  not  being  covered  by  the  contemporary  sediments.^-  To 
the  northeast  of  Les  Sept  lies  (Sju/yanej  St.  281*2)  a  shingle  of  gray 
sandstone  was  found,  but  gray  granite  near  the  islands  (St.  Cl*2).  The 
sandy  mud  on  the  slope  of  White  Island  (ostrov  BelyJ  or  Kvit/ya)  contains 
gravel  and  shingle  formed  of  rosy-colored  granite,  basalt  and  flint  (St. 
K$00).  On  the  western  slope  of  Franz -Viktoriya  Trench  (St.  122/19)  a  core 
whose  upper  layer  contained  8U£  gravel  and  shingle  included  the  white 
limestone.  From  an  interlayer  in  the  shoal  lying  to  the  northwest  of 
Franz  Josef  Land  (St.  Kl*89)  a  bottom  corer  brought  up  light-gray  sandstone, 
veiny  quartz,  flint,  but  from  the  areas  tying  to  the  north  of  Alexandra 
Land  (Zemlya  Alekaandry)  and  Georga  Land  (Zemlya  Georga;  St.  K789  and 
K790),  shingle  of  white  limestone  and  gray  sandstone.  The  cores  obtained 
from  an  area  to  the  northeast  of  Franz  Josef  Land  (St.  K7 9h  and  K797) 
contained  gravel  of  flinty  rock,  basalt,  (and)  gray  schist. 


Local  differences  in  the  composition  of  coarse-grained  material  attest  to 
the  absence  of  transport  for  long  distances,  supporting  a  proposition 
concerning  its  accumulation  as  a  result  of  underwater  erosion  (from  steep 
slopes.  Tr. ),  Despite  the  exclusive  abundance  of  coarse-grained  material, 
the  sediment  distribution  Is  subject  to  the  rules  mentioned  above.  Pink 
5 - 

■‘‘Bottom  grab  brought  up  a  multitude  of  broken  rock  at  all  of  the  stations. 
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sand  is  found  on  &  shallow  ledge  between  two  trenches  at  the  edge  of  the 
Continental  Shelf  (St.  C5U,  18U  m).  In  addition  to  fragmental  material, 
it  contains  numerous  carbonate  remains  and  calcareous  foraminifera  brought 
by  the  Atlantic  Current.  Muddy  sand  covers  the  shoals  between  t renches 
and  their  slopes.  To  the  west  it  contains  a  great  amount  of  carbonate 
fragments  and  has  a  dark-gray  color  with  a  greenish  hue  which  faither  to 
the  east  becomes  yellowish-gray  and,  lastly,  pink.  In  the  majority  of 
cases  it  is  well  sorted  (fig.  78)  and  its  histogram  has  one  apex. 

The  silt  particles  consist  of  quartz.  On  steep  slopes,  with  the  presence 
of  a  great  quantity  of  coarse-grained  material,  the  muddy  sand  is  charac¬ 
terized  by  a  graph  with  two  apices  (St.  K122/19,  189  m).  In  the  vicinity 
of  the  muddy  sand,  farther  from  the  coast  and  at  great  depths,  one  can 
find  sandy  mud.  Its  mechanical  composition  shows  a  number  of  transitions 
from  a  well  sorted  sediment  with  a  maximum  of  particles  ranging  from  0.1 
to  0.09  mm  to  poorly  sorted  sediment  with  an  increase  in  sand  material  or 
particles  smaller  than  0.01  nun.  An  increase  in  thp  quantity  of  larger 
fragments  is  observed  as  usual  when  approaching  the  coast  (M.  V.  Klenova, 

1932,  19U8),  as  for  instance,  on  Sturlismaget  Shoal  (not  identified  by 

other  sources.  Tr.)  to  the  north  of  Spitsbergen  (St,  2169,  208  m),  at  the  /179 

northern  coast  of  Northeast  Land  (Nordaustlandetj  St.  28U6,  89  mj  fig. 

78,  2),  on  the  shoal  of  Franz  Josef  Land,  to  the  north  of  it  and  else¬ 
where.  At  depths  to  200  m  the  sediment  is  replete  with  rhizopods,  at 
great  depths  (at  St.  238U,  U81*  m,  for  instance)  spines  of  sponges  have 
been  found,  whereas  the  shells  of  foraminifera  have  not  been  well 
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preserved.  The  sediment  covering  the  northeastern  coast  of  Northeast 
Land  (Nordaustlandetj  St.  28i*6j  fig.  78*  2)  contains  gravel,  lumps  of 
clay,  barnacles,  rhizopods  and  other  calcareous  remains  characteristic 
of  washed-up  moraine  material  and  underwater  erosions,  as  in  the  case  of 
the  material  lying  near  the  Barents  Island  (Barents/ya),  which  was 
mentioned  earlier. 

The  sandy  mud  lying  on  the  shoal  of  Northeast  Land  (Nordaustlandet)  is 
presented  graphically  by  two  apices  (St.  281*0,  200  m).  The  two  apices 
are  especially  well  pronounced  in  a  more  fine-grained  sandy  mud  which  is 
widely  distributed.  Such  sediments  are  found  on  the  slope  to  the  north¬ 
west  of  Northeast  Land  (Nordaustlandetj  St.  2836,  139  mj  fig.  78,  3),  at 
the  entrance  to  the  Hinlopen  Strait  ( Kinl opens tretei)  near  the  submarine 
ridge  to  the  west  of  Pranz-Viktoriya  Trench  (St.  K122/16,  289  »),  near 
Jackson  Island  (ostrov  Dzeksonaj  St.  793 »  3U1|  m)  and  in  other  places. 

The  sediment  found  at  St.  2836,  as  in  the  case  of  the  one  found  at  the 
entrance  to  the  Hinlopen  Strait  (Hinlopenstretet),  is  dust-like  in  dry 
condition,  has  a  low  specific  gravity,  which  corresponds  to  its  nonuniform 
structure  and  is  reflected  in  the  two  apices  of  the  histogram.  Another 
type  of  the  fine-grained  sandy  mud  with  a  more  or  less  pronounced  single 
apex  in  graphical  presentation  lies  on  slanting  slopes:  to  the  north  of 
the  Northeast  Land  (Nordaustlandet),  in  the  entrance  to  the  Hinlopen 
Strait  (Hinlopenstretet) ,  in  the  deeps  of  a  trench  between  the  Great 
(ostrov  Bol'shoy)  and  the  White  (ostrov  Belyy)  Islands,  on  a  shoal  to  the 
north  of  Franz  Josef  Land  (St.  K788,  261*  »),  to  the  northeast  of  it  in 
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Fig.  78.  Types  of  Mechanical  Composition  on  the 

Polar  Basin  Slope. 

1 — muddy  sand  (St.  KL22/19,  185  wj  St.  2166,  180  m)j 

2—  sandy  mud  (St.  2169,  208  mj  St.  281*6,  85  mj  St. 

281*0,  200  m)j  3— sandy  mud  with  particles  smaller 
than  0.01  ram  from  20  to  3(#  (St.  2836,  139  m;  St. 

K122/l6s,  289  m)j  1*— the  same  with  a  graph  having  one 
apex  (St.  K788,  261*  m)j  5—mud  (St.  Kl*98,  112  mj  St. 

2833»  835  mj  St.  K792,  520  m)j  6— mud  whose  graph  of 
mechanical  composition  has  two  apices  (St.  K122/13, 
l8l  m)j  7— clayey  mud  (St.  283I*,  1700  ra).  (Expla¬ 
nation  of  symbols  in  fig.  33). 

the  strait  between  Rudolf  Island  (ostrov  Rudol'fa)  and  the  White  Land 
(ootrova  Belaya  Zemlya),  and  on  the  slope  at  Graham  Bell  Island  (ostrov 
Greem-Bell)  in  the  northeastern  section  of  the  archipelago.  The  color  of 
the  sandy  mud,  as  that  of  the  muddy  sand,  changes  as  we  go  from  the  west 
to  the  east,  and  at  St.  K799  it  becomes  brilliant  pink. 
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Also  the  mud  is  characterized  by  several  types  of  meohanioal  composition 
vhiah  lie  at  greater  depths  and  at  greater  distances  from  the  coast  than 
the  sandy  mud.  Most  of  then  ore  characterised  by  a  graph  with  equal 
apices  and  insignificant  predominance  of  one  type  of  particles  (for 
instance  at  St«  2833,  835  »>  in  the  western  part  of  the  area;  St.  KU98, 

112  m,  on  the  slope  of  a  trench  lying  to  the  northeast  of  Northeast  Land 
(Nordaustlandet);  St.  X792,  520  at,  in  the  northern  portion  of  proliv 
(strait)  Brltanskiy  Kanalj  fig.  ?8,  5*  and  at  a  number  of  others).  The 
mud  covering  the  trenohea  lying  to  the  north  of  Viktoriya  Island  (ootrov  /l80 
Viktoriya;  St.  122/13,  181  m),  to  the  east  of  Cape  Fligely  (Mys  Fligeli), 

(and)  *0  the  northeast  of  Yevaliv  Island  (ostrov  Yeva-liv)  can  bo  expressed 
by  a  graph  with  two  apices.  The  Arctic  Basin  Slop**  (St.  283U,  1700  m)  is 
represented  by  a  clayey  oinkish-gray  mud  in  the  upper  layer  and  of  light- 
pinkish  color  in  the  lower  layer  with  numerous  spots  and  ooheroua  in¬ 
clusions  as  well  as  a  concretionary  interlayer  from  periodic  reactions 
at  the  37  to  Uli-cm  mark  in  the  end  of  the  core. 

The  core  samples  taken  from  areas  characterised  by  an  increased  hydro¬ 
dynamic  activity,  i.e.  from  the  sediments  of  muddy  sand  and  sandy  mud, 
were  not  longer  than  20  cm,  but  sometimes,  because  of  a  great  quantity  of 
stones,  samples  could  be  obtained  only  by  bottom  grabs.  However,  even 
such  short  cores  disclosed  in  many  areas  the  older  underlying  layers  which 
frequently  were  either  not  covered  by  Jtocent  sediments  or  were  protected 
by  the  coating  of  Becent  glacial  alluvial  material.  Thus  under  a  layer 
of  8 and  with  gravel  (St.  C5U,  18U  m)  at  the  edge  of  the  Continental  Shelf 
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is  a  pinkish-gray  clayey  mud  6  am  thick,  with  gravel,  ahingle  and  carbon¬ 
ate  fragments.  To  the  northwest  of  Vide  Fjord  (Wijdef jordenj  St.  2835) 
the  underlying  greenish-gray  sandy  mud,  whose  composition  is  similar  to 
that  of  the  samples  taken  from  the  shoal  of  the  Northeast  Land  (Nordauot- 
landet),  is  covered  with  a  layer  of  muddy  sand  whose  thickness  is  only  1 
cm.  The  pinkish-gray  and  slightly  aarbonaoeous  mud,  similar  to  marl,  has 
been  found  on  the  submarine  ridge  extending  to  the  west  of  Franz -Viktoriya 
Trench  (St.  K122/16  and  K122/17).  A  ooro  obtained  at  St.  K1 22/16  on  a 
steep  slope  shows  traces  of  landslides  of  Recent  sediments  and  the  accumu¬ 
lation  of  rooks  occurring  in  situ  (fig.  79),  whiah  is  disclosed  in  the 
form  of  a  rough  surface  between  layer's.  As  in  the  western  part,  the 
pinkish-gray  olayey  mud  was  found  on  a  spur'  of  a  trench  descending  to 
great  depths  of  the  Arotio  Basin  (St.  Kli93).  Here  it  contains  carbonaoeous 
remains  whereas  in  the  upper  layer  they  are  not  found. 

The  upper  sections  of  cores  taken  from  a  trench  lying  to  the  northwest  of 
White  Island  (ostrov  Belyy’)  and  containing  pinkish-gi'ay  sediments  with 
crimson-colored  hue  are  evidently  not  Recent  deposits  (St.  Ki*99,  365  m)j 
downward  they  merge  with  accumulations  of  eroded  rooks  (marl)  found  in 
situ  (fig.  79,  3).  A  core  taken  from  the  shoal  of  Franz  Josef  Land  con¬ 
tained  a  layer  of  gravel  at  the  11 -cm  mark  (St.  KU89,  213  m)  but  to  the 
north  (St.  K7Q8,  261*  mj  St.  K78 9,  189m)  the  dense  and  heavy  clay-like, 
bluish-gray  mud  containing  gray  jandstone  shingle  was  separated  by  an 
ocheroua  interlayer  from  the  pink  sandy  mud  layer  constituting  the  upper 
9  cm  of  oore,  including  the  U  cm  thick  ooherous  interlayer.  The  core  dis¬ 
closes  a  stratification  caused  by  the  distribution  of  ferric  oxides. 
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The  cores  containing  fitte-gx<eined  sediments  disclose  a  gxsxdual  variation 
of  the  sediments,  but  not  a  single  ooxvx,  even  as  long  ae  ??  cm  (St.  2033* 
835  n)  reaches  the  underlying  layer.  However,  Individual  stages  of  decent 
sedimentation  aivs  reflected  here  in  the  form  of  oxidised  interlayers  of 
brown  oxides  characterised  by  periodic  reactions  at  the  following  centi¬ 
meter  marks  of  the  cores t  $  to  ?,  20,  23  to  2b  and  36  to  37*  At  the  36 
to  37 -cm  mark  the  thickness  of  the  interlay or  ie  1,$  nw|  above  it  are 
three  alternating  rings  and  three  or  four  diffused  rings j  below  it  are  a 
light-pinkish  layer  2  on  thick  and  three  alternating  rings  0,£  set  wide  at 
a  distance  of  3  to  b  mm  from  one  another.  Thus  here,  due  to  alow  sedi¬ 
mentation,  not  less  than  three  or  four  stages  in  the  formation  of  oxidised 
coatings  are  reflected. 

The  histograms  (table  13)  of  core  samples  taken  from  the  slope  of  the 
Polar  Basin  are  characterized  by  bends  in  tho  curve  of  particles  ranging 
from  1  to  0*1  mm,  which  results  from  the  addition  of  coarse  supplementary 
material  brought,  possibly,  by  the  ice  (fig,  7b,  &)•  Bends  in  the  curves 
presenting  the  eo&rae  and  fine  silt  attest  to  the  activity  of  hydro- 
dynanical  regime.  As  a  consequence  of  great  range  in  the  variation  of 
depth,  a  direct  relationship  between  the  depth  and  the  mechanical  compo¬ 
sition  of  sediment  is  usually  observed. 

L 
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Fig.  79.  Core  samples  take.:  from  underwater  slopes  of  the 

Polar  Basin. 

1—  core  23  cm  long  (St,  K789,  13 9  ra).  At  1  to  9  cm  marks 
sandy  mud  is  observed;  at  U  and  11  cm,  ocherous  interlayers; 

2—  rough  surfaces  between  layers  on  the  slope  of  the  Polar 
Basin  (St.  K122A6,  289  m;  at  8  to  28  cm  marks  of  sample 
cores);  3— 'Core  19  cm  long  (St.  K2j 99,  369  m).  Accumulation 
of  glacial  alluvial  deposits  consisting  of  rosy-colored  marl 
in  a  valley  lying  on  the  northwest  of  the  White  Island 
(ostrov  Belyy);  U— core  at  St.  2833,  839  m;  at  17  to  27  cm 
marks  of  sample  core.  Pinkish  interlayers  at  20  and  2lt  cm 
marks  of  the  core. 
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17.  The  Northern  Plateau 

According  to  the  character  of  relief,  the  Northern  Plateau  occupies  an 
intermediate  position  between  the  depressions  that  constitute  the  basic 
sections  of  sediment  accumulations  and  the  elevated  sections  discussed 
above.  The  Northern  Plateau  occupies  the  entire  northern  part  of  the 
Barents  Sea,  predominantly  the  deep  areas  divided  by  elevations,  including 
the  littoral  zone  around  islands.  The  northern  boundary  of  the  area  is 
formed  by  the  highest  points  of  submarine  valleys  between  the  Great,  White 
and  Viktoriya  islands  (ostrov  Bol’shoy,  ostrov  Belyy,  ostro /  Viktoriya) 
as  well  as  by  a  rather  low  threshold  dividing  the  northern  part  of  the 
Franz -Viktoriya  Trench  from  its  southern  part.  The  eastern  boundary  of 
the  plateau  runs  near  Long.  60°  E  along  the  western  slope  of  Polar  Basin 
Bay  (Bukhta  Polyamogo  basseirxa)  and  along  part  of  the  elevation  of  the 
Gorbovy  Islands  (ostrova  Oorbovy  or  Gorbovyye  ostrova);  the  western 
boundary  extends  along  the  underwater  slope  of  Edge  and  Barents  Islands 
(Edgejrfya  and  Barents^ya),  adjoining  the  Northeast  Land  (Nordaustlandet) j 
and  the  southern  boundary  touches  the  northern  tip  of  Western  Trenoh 
(Vestf jorddalen),  the  Persey  Elevation,  the  Central  and  Northeast  (Nord- 
auat)  Depressions. 

For  the  sake  of  convenience,  let  us  base  the  division  of  the  Northern 
Plateau  into  areas  on  tho  elements  of  relief  (fig.  80).  Between  the  ele¬ 
vations,  i.e.  the  littorals,  of  King  Karl  Islands  (Kong  Karls  Land),  the 
Northeast  Land  (Nordaustlandet)  of  Spitsbergen,  the  White  and  Viktoriya 
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Islands  (ostrov  Belyy  and  ostrov  Viktoriya),  Franz  Josef  Land  and  the 
submarine  bank  of  Persey,  the  Northeast  (Nordaust)  bank  or  shoal  and  the 
Knipovich  Shoal  (K.  banka)  lie  relatively  flat  areas  with  depths  reaching 
350  to  UOO  m:  the  Franz  Josef  Trench,  the  Trench  of  Northeast  Land 
(Nordaustlandet),  the  Trench  of  King  Karl  Islands  (Kong  Karls  Land), 

(and)  a  depression  of  Cape  Flora  (Mys  Flora),  All  of  the  areas  are 
characterized  by  more  or  less  closed  troughs  whose  contours  still  have 
to  be  defined  and  which  serve  as  locations  for  the  accumulation  of  sedi¬ 
ments  with  a  very  stable  composition  (M.  Klenova,  19U8),  predominantly 
mud  which  at  places  merges  with  clay-like  mud,1 


The  data  obtained  during  the  following  cruises  of  survey  ship  Persei 
(Persey)  were  used:  3rd  in  1923,  5th  in  192U,  17th  in  1928,  21st  in 
1929,  36th  in  1931,  50th  in  193U,  by  T.  I.  Oorshkovaj  11th  in  193ii, 
by  P,  N.  Novikovj  the  following  cruises  of  survey  ship  Knipovich: 
16th  in  1930,  by  A,  D.  Dobroval 'skiij  2Uth  in  1931,  by  K,  A, 
Rachkovskayaj  32nd  in  1932,  by  M.  V,  Klenova j  and  during  a  cruise  of 
survey  ship  Poliaroik  (Polyamlk)  in  1953  by  N,  K,  Khanaichenko. 
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A  peculiar  liydrologioal  system  with  an  intermediate  cold  layer  and  the 
low  temperature  of  bottom  waters,  which  are  enriched  by  carbonic  acid, 
though  containing  a  sufficient  amount  of  oxygen,  lead  to  the  development 
of  a  thick  oxidised  coating.  The  sediments  of  the  Northern  Plateau  have 
a  pink  color,  the  thickness  of  the  oxidized  layer  reaching  its  maximum 
for  the  entire  Barents  Sea.  The  slow  rate  of  sedimentation,  which  is 
associated  with  the  absence  of  fine-grained  material,  furthers  the  ac¬ 
cumulation  of  seaquioxides  and  the  formation  of  concretions  in  the  sedi¬ 
ments.  The  presence  of  dirift  ice  in  the  area  through  the  major  part  of 
the  year  serves  as  an  agent  transporting  the  coarse  fragments,  which  are 
subject  to  a  ferrous  weathering.  Due  to  the  presence  of  ice,  which  is 
frequently  found  around  islands,  the  shallow  coastal  areas  have  been 
little  investigated  and  the  boundaries  of  distribution  of  coarse  fragments 
have  been  demarked  only  approximately  around  the  islands. 

Vith  respect  to  open  sea,  one  can  say  that  a  large  quantity  of  coarse 
fragments  are  found  on  the  Persey  Bank  (banka  Perseya)  where  fragments 
of  calcareous  sandstone  have  been  lifted  by  trawls.  Limestones  teeming 
with  burrows  of  mcllusks  and  completely  replaced  by  ferrous  oxides  have 
also  been  found  on  the  slope  of  the  Northeast  (Nordaust)  Depression. 

Near  the  Knipovich  Bank  (banka  Knipovicha),  the  gravel  found  in  the  lower 
layer  of  cores  (St.  1963)  consisted  of  gray  sandstone  with  a  small  cal¬ 
careous  admixture.  The  gravel  and  gray  sandstone  shingle  are  found  in 
sample  cores  taken  from  the  western  portion  of  the  plateau.  Shingles  of 
granite  have  been  found  in  the  underlying  layer  near  the  Northeast  Land 
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(Nordaustlandet ) .  Tha  broken  material  found  in  the  lower  sections  of 
cores  is  variegated  and  in  places  it  covers  the  glacial  alluvial  deposits 
and  rocks  found  in  situ. 

The  color  of  the  sand  and  muddy  sand  that  covers  the  bottom  on  the  Persey 
Elevation  (St.  99,  75  m,  etc.)  is  pinkish-gray,  becoming  gray  and  some¬ 
times  greenish-gray  toward  the  bottom?  a  similar  situation  exists  on 
steep  slopes,  as  for  instance  between  Cape  Flora  (Mys  Flora)  and  Franz- 
Viktoriya  Trench  (St.  1965,  132  m  -  sand?  St.  2888,  2U9  m  -  muddy  sand? 
St.  19U6s  176  m  -  on  the  slope  of  the  Polar  Basin  Bay;  fig.  81,  and  else¬ 
where).  As  it  usually  happens,  near  the  coast  the  quantity  of  sand 
particles  increases.  Also  the  upper  layer  of  the  coarse-grained  sandy 
mud  covering  the  slopes  of  underwater  elevations  and  valleys  has  a  pink 
or  pinkish-gray  color,  a  greater  or  smaller  admixture  of  carbonaceous 
remains,  which  are  frequently  tiny  and  partly  dissolved,  and  a  well  pro¬ 
nounced  aigrational  occurrence  of  oesquioxides.  Bands  of  alternating 
chemical  reactions,  brilliant  pink  ferrous  interlayers,  ocharous  spots 
and  pores  coated  with  brown  oxides  are  typical  in  the  material.  In  lower 
layers,  the  mud  assumes  a  greenish-gray  or  bluish-gray  color.  Most 
frequently  the  graphical  expression  of  mechanical  composition  of  the 
coarse-grained  sandy  mud  is  characterised  by  one  apex;  it  contains  a 
little  gravel  and  sand  particles  (St.  2861,  U7ra,  on  the  underwater  base 
of  King  Karl  Islands  (Kong  Karla  Land;  St.  1972,  262  m,  on  the  slope  of 
Northeast  Depression  (Nordaust  D.,  or  Severo-vostochnaya  vpadina;  fig. 

81,  etc).  Only  the  cores  obtained  to  the  south  of  Cape  Flora  (Mys  Flora; 
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St.  98,  325  m*  St.  2693,  221*  n)  were  characterized  by  graphs  having  two 
apices,  whereby  the  sandy  mud  contained  mica,  interlayers  of  gravel  and 
shingle. 

A  more  fine-grained  sandy  mud  is  expressed  by  various  types  of  graphical 
presentation.  The  graph  corresponding  to  plateau  has  one  apex  (St.  121*8, 
21*0  m,  near  the  Peraey  Elevation,  for  instance).  A  less  clearly  pro¬ 
nounced  stratification  corresponding  to  a  graph  having  equal  apices  is 
observed  in  the  widened  section  of  the  Franz-Viktoriya  Trench  and  on  the 
slopes  of  Knipovich  and  Northeast  (Nordaust)  banks  (St.  K8l6,  321*  m).  A 
uniform  and  well  assorted  sediment,  which  becomes  somewhat  more  clayey  in 
the  lower  layers  of  cores  and  has  a  uniform  composition,  covers  the 
bottom  to  the  south  of  the  Persey  Bank  or  Shoal,  on  its  western  and 
eastern  slopes,  on  a  shoal  to  the  north  of  King  Karl  Islands  (Kong  Karls 
Land*  fig.  81).  As  usual,  near  the  slopes  of  underwater  elevations 
appear  graphical  presentations  with  two  apices  (examples*  St.  2867,  232 
m,  on  the  northern  slope  of  the  Persey  Elevation*  St.  101,  2?0  sa,  on  the 
slope  of  the  Northeast  Bank,  Farther  to  the  north  between  the  Northeast 
Bank  and  the  Knipovich  Bank  there  is  a  maximum  of  fine  silt  in  the  sandy 
mud  (St.  1963,  260  m*  fig,  81). 

The  next  coarser  group  of  mud  containing  30  to  1*0$  of  particles  smaller 
than  0.01  mm  is  represented  by  sediments  whose  graphical  presentation  of 
mechanical  composition  is  characterized  by  two  apices  and  which,  are 
distributed  throughout  the  entire  Northern  (Nord)  Plateau  (examples:  St. 
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121*6,  193  m,  on  the  northern  spur  of  the  Persey  Elevation*  St,  2889,  310  m, 
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Fig.  81.  Types  of  Mechanical  Composition  of  Sediments 

on  the  Northern  Plateau. 

1 — 3and  (St.  1965*  132  m)j  2— muddy  sand  (St.  2888,  2 k9  m;  St.  191*6,  176 
m)j  3 — sandy  mud  with  10  to  205?  of  particles  smaller  than  0.01  mm  (St. 
2861,  i*7  mj  St.  1972,  262  m)j  U— sandy  mud  with  two  apices  in  graphical 
presentation  (St.  98,  325  »)$  5— sandy  mud  with  20  to  30$  of  particles 
smaller  than  0.01  nun,  well  assorted  (St.  121*8,  21*0  m)j  6— the  same,  not 
so  well  assorted  (St.  K8l6,  321*  m)j  7— the  same,  on  the  slopes  of  under¬ 
water  elevations  (St.  2867,  232  mj  St.  101,  250  ra)$  8— the  same  with  a 
maximum  of  fine  silt  (St.  1963  >  260  m);  9— a  more  coarse-grained  mud 
with  two  apices  in  graphical  presentation  of  mechanical  composition  (St. 
121*6,  193  »>  St.  288 9,  310  m)j  10— the  same  with  equal  apices  in  graph 
(St.  1967  ,  31?  »)j  11— the  same  with  a  maximum  of  fine  silt  (St.  K017, 

325  m)j  12— mud  with  more  than  1*0$  of  particles  smaller  than  0.01  mm 
(St.  196!*,  U50  mj  St.  K773,  358  mj  13— the  same,  enriched  coarse-grained 
material  (St.  1261,  338  »)}  ll*— clay-like  mud  (St.  28?!*,  302  raj  St.  K129, 
285  m).  Explanation  of  symbols  in  fig.  33* 
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on  the  slope  of  the  Persey  Bank  or  Shoal  (fig.  81  and  many  others).  In 
the  majority  of  cases  such  a  graph  corresponds  to  the  upper  layers  of 
cores  beneath  which  lie  sediments  of  a  different  composition.  In  some 
samples  the  non-uniform  composition  —  an  admixture  of  coarse  grains  — 
can  be  distinguished  visually.  Also  widely  distributed  are  sediments 
whose  graphical  presentation  has  equal  apices  (St.  1967,  317  m,  in  the 
Franz -Viktoriya  Trench)  or  a  poorly  expressed  maximum  of  fine  silt  (St. 
K817,  325  m,  between  the  Northeast  and  Knipovich  banks  where  the  sandy 
mud  has  the  same  composition}  in  a  valley  between  the  White  and  Viktoriya 
islands  (ostrov  Belyy  and  ostrov  Viktoriya)  and  in  several  other  places). 

Most  of  the  mud  samples  in  which  liO  to  $0%  of  the  particles  are  smaller 
than  0.01  mm  and  whose  graphical  presentation  has  one  apex  pertain  to  the 
accumulation  areas  where  the  entire  length  of  core3  consists  of  Recent 
sediments  whose  upper  layer  is  pink  and  lower  layer  is  greenish-gray  or 
light-gray.  Such  sediments  have  been  found  at  great  depths  (St.  1961*, 

1*50  m,  in  an  isolated  depression  to  the  southeast  of  Cape  Flora  (Mys 
Flora);  St.  K773»  358  m,  on  the  western  spur  of  Franz -Viktoriya  Trench  - 
fig.  81  -  and  in  other  places).  The  sediments  whose  graphical  expressions 
have  two  apices  have  bean  enriched  with  coarse-grained  material  (St.  1267, 
338  »,  for  instance). 

Clay-like  mud,  which  is  little  distributed  in  the  Barents  Sea  (M,  V. 
Klenova,  I9I4O),,  ia  found  in  isolated  depressions  of  the  Northern  Plateau 
(Nord  or  Severooya  Plateau)*  in  the  depression  of  the  Northeast  Land 
(Nordauatlandet),  in  the  extension  of  the  trench  of  the  King  Karl  Islands 
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(Kong  Karls  Land;  St.  ICL29,  28?  us),  in  the  wide  part  and  in  the  eastern 
extension  of  the  extreme  western  spur  of  Franz -Viktoriya  French  (St.  28?li, 
302  m).  The  respective  core  sauries  are  represented  throughout  either 
by  a  uniform  sediment  or  a  more  coarse-grained  material  is  observed  in 
their  lower  parts  (St.  K12U,  3UU  m,  etc.). 

Thus  on  the  Northern  Plateau,  as  in  other  areas,  the  sediments  whose 
mechanical  composition  is  characterized  by  a  graph  with  two  apices  ore 
restricted  predominantly  to  underwater  slopes,  but,  in  contrast  to  more 
southern  areas,  they  ars  .found  at  greater  depths,  e.g.  near  the  300-» 
isobath  (fig.  82).  The  curves  with  two  apices  representing  the  upper 
layer  of  sediments  in  the  shallow  areas  described  before  corresponded  to 
cores  with  a  thin  upper  layer  and  with  eroded  Btrata.  A  thin  upper  layer 
has  been  observed  not  only  on  positive  relief  elements  but  also  in  de¬ 
pressions  of  the  Northern  Plateau,  in  particular,  in  the  Franz -Viktoriya 
Trench  and  in  its  branches;  not  often,  however,  does  the  two-layer 
structure  reflect  the  type  of  mechanical  composition  in  the  upper  layer. 

On  positive  relief  elements  the  composition  of  underlying  layers  is  more 
diverse  than  in  depressions,  and  the  transition  between  the  layers  bears 
mostly  a  character  of  interruption  in  sedimentation  in  the  form  of  a 
nixed  layer,  (and)  interlayers  of  sand  or  gravel.  In  flat  areas  of  de¬ 
pressions  the  transition  is  gradual.  Thus  in  the  western  portion  of  the 
Northern  Plateau,  a  dense  and  heavy  pinkish-gray  and  less  saline  sedi¬ 
ment  was  observed  under  a  layer  *>  cm  thick  near  the  entrance  to  Hinlopen 
Strait  (Hinlopenstretet)  (St.  28?9,  198  *)  and  down  the  slope  (St.  K122/1Q, 
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330  w)  a t  the  2Q~o*  mark  of  the  core.  At  a  leaner  depth  tlu»  oore  tiowplos 
contain  much  grate  1  end  shingle  replaced  at  the  19-oe  mark  by  gray  sandy 
mud,  but  at  the  £Q-o*  murk  by  light-grey  clay-like  mud.  A  pinkish-gray, 
dense,  viecoua  and  slightly  carbonaceous  olay  was  found  on  a  elope  at  the 
baae  of  King  Karl  Inlands  (Kong  Karla  hand).  It  ia  covered  by  a  tran¬ 
sitional  layer  in  the  fore  of  seams  of  a  more  eandy  material  and  ooherous 
components  (St.  2183,  286  m)  or  in  the  fom  of  interlayere  of  olay  and 
e&nd  0.5>  to  1  aim  thick,  which  oan  bo  noticed  in  the  bulging  section  of  a 
dry  cor*  (St.  21  Qk,  21*8  n).  On  tho  surface  of  a  pinkish -gray  olay  one 
cun  observe  an  old  weathered  layer.  It  is  possible  that  the  entire  olay 
representa  glacial  alluvial  deposits.  Between  the  baae  of  King  Karl 
Island  (Kong  Karls  hand)  and  the  Porsey  Elevation  one  can  find  a  dense 
pinkish-gray  wad  under  a  gray  eandy  mud  (between  tlie  7  to  27-om  marks  of 
ooree)  at  a  depth  of  28  cm  from  the  surface  of  tho  bottom  (St.  286k,  236 
m).  At  greater  depths  (Qt.  Mill,  273  m)  the  lowermost  layer  is  dense, 
heavy,  dark-gray  with  a  dark  greenish-gray  (olive-colored)  upper  layer, 
but  above  it,  in  a  gray  sandy  mud  the  ammonite  Oadocerau  njo,  or  I_koro- 
oephalitea  0j>o  of  the  Oallovlan  stage1  was  found,  which  confirms  tho  fact 
that  the  sediment  has  originated  iron  locks  occurring  in  aitu  (fig.  83). 


take  the  opportunity  to  express  my  gratitude  to  B.  I.  Bodylevakii 
for  his  polite  identification.  —  N,  K» 
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Fig.  8?.  Distribution  of  the  typos  of  mechanical  oompoaition  of  eedi- 
jnavitM  on  th*  Northern  Plateau,  (Explanation  of  symbols  in  fig.  33). 
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At  the  base  of  tha  island's  littoral  sono  and  to  the  north  of  the  Peraey 
Elevation  the  Raoant  sediment  is  underlain  by  a  bluish-gray  dense  mud  or 
clayey  muJ, 


Fig.  83*  Cores  of  the  western  portion  of  the 
Northern  Plateau  (Severnoye  Plato). 

1— h diluvium  of  rocks  occurring  in  situ  with  ammonite  (St, 
Mill i  273  is)  between  the  elevation  of  King  Karl  Islands 
(Kong  Karls  Land)  and  the  Persey  Elevation;  a--at  19  to 
27 -cm  marks  of  core; 6  —traces  of  ammonite,  gravel, 
carbonate  remains ;  Q  —ammonite  Cadoceras  sp;  2— pink 
interlayer  in  clayey  mud  at  57  to  58 -cm  marks  of  core 
(St.  2B68,  2UU  m),  the  northern  slope  of  Persey  Elevation, 
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To  the  south  of  the  White  Island  (ostrov  Beiyy),  a  dense  pinkish-gray 
layer  replete  with  fragments  of  rosy-colored  limestone,  similar  to  the 
one  found  on  the  beaches  of  the  Viktoriya  Island  (ostrov  Viktoriya;  M. 

V.  Klenova,  1936),  has  been  observed  at  the  12-cm  mark  of  sample  cores 

(St.  122/11,  215  m),  but  to  the  north  in  the  same  trench  (St.  K501,  228 

m)  at  the  17-cm  mark.  On  a  plateau  between  the  Persey  Elevation  and 

White  Island  (ostrov  Belyy),  the  lower  sections  of  cores  at  U,  17  and 

20-cm  marks  (St.  K771,  22  m;  St.  K772,  285  m;  St.  K775,  2U9  ra)  contain 

pinkish-gray  clayey  mud  which  is  sometimes  underlain  by  a  denser  gray 

or  bluish  gray  mud.  Here  the  variation  in  the  composition  of  sediments 

does  not  reflect  interruption  in  sedimentation  but  a  change  in  conditions.  /I89 

The  underlying  layer  is  sometimes  slightly  carbonaceous,  it  effervesces 

when  treated  with  acids.  In  the  southern  portion  of  the  cross  section 

P.  S.  Vinogradova  (19U6)  found  a  non-carbonaceous  underlying  layer. 

The  lower  section  (from  I4.X  to  5>2-cm  marks!;  of  a  core  52  cm  long  taken  at 
the  base  of  northwest  slope  of  Persey  Elevation  (St.  M117,  2U0  m)  contained 
a  dense  yallowish-gray  but  weakly  cemented  silt  sandstone,  which  was 
stratified,  the  layers  being  $  to  7  mm  thick.  It  was  overlain  (to  28-cm 

mark)  by  a  bluish  gray  sandy  clay  with  gravel  and  shingle  of  light-colored 

arkosic  sandstone  containing  carbonaceous  interlayers;  at  a  depth  of  28 
cm  from  the  surface  of  bottom  the  color  of  sediment  is  yellowish-gray  and 
it  resembles  a  weathered  layer;  over  it  lies  a  gray  sandy  clay  6  cm  thick 
with  gravel  and  crushed  fragments  of  limestone,  black  schist  and  pieces 
of  coal;  then  follows  the  Recent  sediment  consisting  of  sandy  mud  with 
gravel  and  sandy  rhizopods. 
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Fig.  8U.  Stratification  of  Sediments 
of  the  East  of  the  Persey  Elevation 
(Vozvyshennost 1  Perseya). 

1— from  10  to  27-cm  mark  of  core  samples 
at  St.  289?,  217  m.  Replacement  of 
greenish-gray  mud  by  pinkish-gray  mud, 
beneath  by  gray  mud  with  shingle  j  2— 
sample  cores  at  St.  K5lii»  225  mj  a—  first 
core,  from  9  to  22 -cm  marks  shows  replace¬ 
ment  of  greenish-gray  mud  with  ocheroua 
particles  and  a  yellowish-gray  interlayer 
at  the  bottom  by  gray  sandy  mud;  —second 
core,  from  6  to  21-om  marks  shows  replace¬ 
ment  of  greoniah-gray  mud  by  pinkish-gray 
mud,  with  a  transitional  layer  at  lli  to  15 
cm  marks  of  core;  3—from  17  to  k9-cm  marks 
of  core  at  St.  2892,  277  m,  at  the  southern 
slope  of  the  Persey  Bank  or  Shoal,  Replace¬ 
ment  of  greenish-gray  mud  by  gray  clayey  mud 
with  sand  spots  and  interlayers. 
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Fig.  85.  The  Structure  of  the  Persey  Bank 
and  Franz -Viktoriya  Trench  by  Profiles* 

a— in  northeasterly  direction  from  the  western  slope  of  the  Persey 
Bank  to  the  Nightingale  Sound  (proliv  Naytingel)}  6 —in  the  same 
direction  across  the  Persey  Bank  to  the  Norbruk  Island  (ostrov  Nor- 
bruk)j /p— -across  the  southern  portion  of  the  Persey  Bank;  g— across 
the  northern  portion  of  the  Persey  Elevation,  the  southern  portion 
of  the  Pei'sey  Bank  and  the  eastern  spur  of  Franz -Viktoriya  Trench 
along  lat.  79°  E.  (Explanation  of  symbols  in  fig.  U6). 

The  latter  on  the  surface  of  the  bottom  is  enriched  by  politic  fragments, 
merging  with  a  pink  mud  with  carbonate  remains  and  sandy  and  calcareous 
rhizopods.  Ten  km  farther  to  the  east  (St.  2868,  2U*  m)  a  core  112  cm 
long  (9it  cw  in  a  dry  state)  disclosed  three  stages  in  the  sedimentation 
of  pink  mud,  not  counting  the  Recent  layer,  at  1*3  to  Uh  cm,  57  to  58, 
and  at  77  to  78  cm,  pink  interlayers  ware  found,  which  in  a  dry  core  can 
be  distinguished  in  the  form  of  thickenings  (fig.  83)  as  in  the  case  of 
the  Polar  Basin  Slope. 
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On  the  slopes  of  the  Persey  Elevation  the  thickness  of  the  upper  layer 
is  variable  —  on  the  northern  slopes  at  the  depths  of  178,  180,  193, 

22h,  and  2U0  m  it  fluctuates  from  3  tc  3  to  7  cm,  but  at  greater  depth 
from  21  to  23  cm.  The  contemporary  pink  -colored  sediment  is  underlain 
by  a  dark-gray,  sometimes  pinkish-gray,  nonsaline  mud  which  at  places  is 
mixed  with  shingle  of  coal  or  black  schist.  To  the  north  of  the  Persey 
Elevation,  (and)  in  the  central  section  of  the  Franz -Viktorlya  Trench, 
the  thickness  of  the  tapper  layer  lying  here  on  a  pinkish-gray  or  dark- 
gray  clay-like  mud  decreases  from  U  to  13  cm.  On  the  eastern  slope  of 
the  elevation  the  thickness  of  the  upper  layer  at  depths  of  about  200  m 
fluctuates  from  15  to  23  cm;  in  the  lower  layer,  a  dense  gray  mud  is 
observed;  sometimes,  however,  it  forms  irregular  strata  with  bends,  which 
may  indicate  the  presence  of  landslides  on  slopes  (fig.  81j). 

The  structure  of  the  Persey  Bank  is  complex  (fig.  85) •  On  the  western 
slope  a  dense  and  heavy  pink-colored  or  pinkish-gray  mud  is  covered  by  a 
layer  of  Recent  sandy  mud  21  cm  thick  (St.  2882,  160  m),  but  to  the  south 
(St.  2881,  215  m),  a  contact  of  greenish-gray  sandy  mud  and  of  gray  olay- 
like  mud  is  observed  from  the  5  to  22-cm  marks  of  the  cores  (fig.  85,  6  ). 
Farther  down,  the  sandy  mud  wedges  out,  and  a  uniform,  nonsaline  gray 
clay-like  mud  with  individual  sand  admixtures  and  interlayers  replaces 
the  former.  The  most  interesting  feature  of  the  Persey  Bank  is  the 
stratified  sediment  found  at  the  depths  of  21  to  27  to  37  cm  from  the 
(bottom)  surface  on  the  eastern  and  southern  slopes.  Here  one  can  observe 
the  alternation  of  layers  of  gray  clay  and  dust -like  sand  (silt)  consisting 
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basically  of  quarts,  schist  and  a  few  carbonate  remains.  When  dried, 
the  cores  become  divided  into  disks  along  the  interlayers  of  sand.  In 
individual  cores  the  position  of  interlayers  coincides  well;  for  instance, 
at  St.  208?  (210  ju)  at  the  base  of  the  eastern  slope  the  interlayers  of 
sand  are  observed  at  the  39  to  38,  ill,  1;5,  k7,  53,  55,  56,  57,  60,  61  and 
68  cm  marks  of  core  samples,  but  at  St.  2892  (277  m),  which  is  U5  miles 
to  the  south  of  the  slope,  at  the  27,  31,  38,  it2,  ii3,  U5»  53  ,  56,  and 
56.5  cm  marks  of  the  core  samples  (fig.  85,  6)»  Along  the  edges  of  the 
Persey  Bank,  the  stratified  sediments  are  similar  to  river  sediments 
formed  during  floods.  Evidently,  an  island  had  been  submerged  under  the 
sea  surface  from  where  silt  and  clay  deposits  periodically  originated. 
Possibly,  the  interlayers  of  sand  testify  to  seasonal  interruptions  in 
the  sedimentation  of  clay  materials  when  the  surface  layer  became  washed 
out  by  waves.  In  general,  the  gray  sandy  clay  is  a  product  of  reworking 
of  material  occurring  in  situ  under  conditions  marked  by  a  decreased 
salinity  in  comparison  with  the  Recent  sedimentation;  it  is  also  found 
in  many  cores  taken  to  the  east  of  the  Persey  Elevation  and  to  the  south 
of  the  Persey  Bank.  The  sandiness  of  the  clay  increases  with  decrease 
in  depth.  The  thickness  of  the  upper  layer  fluctuates  from  U  and  5  to  28 
cm.  To  the  south  of  the  Persey  Bank,  where  current  charts  indicate  one 
of  the  branches  (fig.  2h)P  the  thickness  of  the  upper  layer  is  only  h  cm 
(St.  1971,  260  m). 

The  eastern  part  of  the  Northern  Plateau  (Sevemoye  Plato)  is  character¬ 
ized  by  transitional  layers  in  the  form  of  ferrous  interlayers  which  often 
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have  undergone  a  diagenetic  transformation  and  testify  to  the  former 
stages  of  sedimentation  of  pink  deposits  at  which  the  quantity  of  organic 
substances  had  been  insufficient  for  the  restoration  of  sesquioxides  as  a 
result  of  increase  in  the  rate  of  accumulation  of  overlying  deposits. 


Fig.  86.  Bottom  structure  of  the  Northern  Plateau  (Severnoye 
plato)  on  the  slope  of  the  Northeast  (Nordaust  or  Sevei-o- 
vostochnoye)  Depression  and  in  the  Franz-Viktoriya  Trench. 

1—  St.  £68,  286  mj  from  9  to  23-cm  marks  of  sample  cores. 
Qcherous  Interlayer  at  23-cm  mark  with  gravel  of  clay  lumps} 

2—  St.  1972,  262  m}  from  3  to  28-cm  marks  of  sample  cores. 
Contact  between  the  gray  mud  and  the  dense  dark-gray  mud  at 
lii-cm  mark  of  the  core.  Slightly  sloping  surface  of  contact} 

3—  St.  K£08,  362  m}  from  1$  to  29  cm  of  the  core.  Bluish- 
gray  sandy  mud  with  pink  interlayer  at  the  23  to  2£-cm  marks 
and  the  underlying  pinkish-gray  mud. 
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Fig.  87.  Bottom  structure  in  the  eastern 
section  of  the  Northern  Plateau. 

1— Northeast  Bank:  a— St.  1962,  208  mj  from  the  3  to  10- 
cm  marks  of  the  core  sample.  Replacement  of  pink  sandy 
mud  by  a  gray  mudjd  —St.  K8l9>  201  mj  from  6  to  18  cm  of 
core  sample.  The  pink  sandy  mud  lies  on  a  rough  surface 
of  dense  dark -gray  mud;  2— Knipovich  Bank:  a— St.  K8l£, 
296  mj  the  length  of  core  30  cm.  Interstratification  of 
greenish-gray  sandy  mud  and  pinkish-gray  mud  at  the  6  to 
9  cm  marks,  beneath  it  is  a  dark-gray  mud} 6  — St.  K816, 
32U  mj  from  2  to  lU  cm  of  core.  Sandy  interlayer  at  the 
9-cm  mark  and  interstratification  of  greenish-gray  and 
pinkish-gray  sediments. 


TRANS-130 


236/193 


Sometimes,  of  course,  a+  a  very  slow  rate  of  sedimentation  of  the  pink 
layer,  the  diagenetic  process  leads  to  the  formation  of  stable  compounds 
which  do  not  change  in  a  reducing  medium  when  the  overlying  layer  is 


Fig.  88.  Bottom  structure  to  the  south 
of  the  Vil'chek  Island  (ostrov  Vil' c.heka $ 
St,  K8lh,  2^2  m;  from  2  to  22  cm  of  core). 
Interstratification  of  gi'eenish-gray  and 
pinkish-gray  mud  at  the  7  to  12-cm  marks 
of  cores j  interlayer  with  gravel,  rhizo- 
pods  and  carbonate  fragments  at  12-cm 
mark  of  cores}  beneath  it  lies  pinkish- 
gray  mud. 


being  accumulated  (fig.  86).  Sometimes,  the  contact  between  individual 
layers  is  not  horizontal,  which  is  not  a  result  of  the  taking  of  samples 
by  bottom  corers  because  it  is  usually  observed  in  lower  layers,  whereas 
the  upper  layers  lie  in  a  horizontal  position  (St.  197?,  262  m,  to  the 
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west  of  Northeast  (Nordaust)  Depression;  fig.  86).  Also  the  penetration 
of  the  gray  or  pinkish-gray  sediment  between  the  layers  of  Recent  pinkish 
-  or  bluish-gray  sediments  is  observed  (which  is  associated  with  land¬ 
slides  of  sediments  down  the  slopes  and  is  not  always  detected  in  the 
bottom  relief  due  to  incomplete  investigation;  St.  K508,  362  m);  further, 
a  mixed  material  of  the  greenish-gray  upper  mud  and  of  a  dense,  gray  and 
little  saline  clay-like  mud  (St.  2885,  333  m)  is  observed.  Also  the 
Franz-Viktoriya  Trench  hides  the  underlying  layer.  In  the  southeastern 
section  of  the  trench  the  layer  is  found  at  a  depth  f  37  to  21  cm  from 

the  surface  of  the  bottom  (St.  1259,  3U0  m,  etc). 

The  cores  taken  from  the  Northeast  (Nordaust)  Bank  (St.  1962,  208  m;  fig, 
87,  1,  a)  show  that  at  a  depth  of  5  to  6  cm  from  the  surface  of  bottom 

the  pink  sandy  mud  merges  with  a  stratified  sediment  in  which  the  strati¬ 

fies  .a  is  caused  by  a  difference  in  the  concentration  of  ferrous  oxide; 
then  follows  a  light-gray  clay-like  mud.  Sometimes  the  pink  mud  lies  on 
a  rough  surface  of  dense  gray  mud  (St.  K819,  201  m,  between  the  spurs  of 
Northeast  Bank  (fig.  87,  1,6);  sometimes  interstratification  is  observed 
at  the  line  of  oontact  (St.  K815,  296  m;  St,  K016,  32U  m;  fig,  87,  2,  a, 
6)0 

Near  the  ^lopo  leading  to  the  Polar  Basin  Bay  one  can  also  observe  a 
complex  stratification  (St,  K81I4,  252  mj  fig,  88);  besides,  the  pinkish- 
gray  nonsaline  sediment,  which  is  dense  and  heavy  and  effervesces  slight¬ 
ly  when  treated  with  adds,  is  overlain  by  coatings  of  coarse  grained 
material  consisting  of  rhizopoda,  carbonate  remains,  gravel,  but  more  to 


TRANS-130 


i*3BA9h 


the*  south,  on  the  slope  of  tho  Northeast  Bank  (St,  1966,  176  m)  one  can 
observe  traces  o f  interruptions  caused  by  weathering. 

The  mean  mechanical  composition  of  sediments  of  the  Northern  Plateau 
(table  13)  shows  a  smooth  curve  for  sand  arid  wave-shaped  bends  for  the 
coarse  silt,  which  are  typical  of  accumulation  areas  where  new  material 
flows  in.  The  curve  of  fine  silt  demonstrates  a  rise  in  the  interval  of 
mud  where  60  to  of  fragments  are  smaller  than  0.01  mm,  which  can  bo 
explained  by  a  considerable  cementation  of  sediments  by  aesquioxidas 
(fig.  76). 


18,  The  Western  (3ear  or  Medveahlnskiy)  Trench. 

The  Western  (Bear  or  Medveahinskiy)  Trench  occupies  the  deepest  region  of 
the  Barents  Sea  with  depths  exceeding  65>Q  m  and  having  a  mild  bottom 
relief.  The  ooundaries  with  shoaling  areas  have  been  drawn  along  the 
250-m  isobath  on  the  slopes  of  Bear  (Medvezhinskaya)  Bank  in  the  north¬ 
west,  on  the  Persey  and  Central  Elevations  and  on  the  Central  Plateau 
in  the  east  and  on  the  area  of  the  Western  Commercial  Banka  (Zapadnyye 
Promyslovyye  bank!)  in  the  south.  The  western  boundary  coincides  with 
the  tentative  limit  of  the  Barents  Sea  along  the  line  Cape  Nordkapp-Bear 
Island  (Bj/^m^ya).  Along  the  boundary  with  the  Bear  Island-Hope  Island 
(Medvezhinsko-Nadezhdinskoye  or  Hopen)  Shoals  and  at  places  on  the  eastern 
slope  the  bottom  relief  becomes  rather  complex  and  the  slope  angle  steeper. 
The  strait  is  separated  from  the  Greenland  Sea  by  a  threshold  about  600  m 
deep. 
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Tlw  dawp,  calm  »r*as  of  the  hour  (Nsdveuhinakiy)  Trench  are  covered  by 
mud  which  in  the  eastern  section  in  pink  and  in  the  western  section  greenish* 
gray  with  a  weakly  marked  oxidised  fiim  in  connection  with  a  great  quantity 
of  organic  substances  which  is  deposited  in  the  area  of  "the  polar  front" 

On  slopes  the  aadimanta  become  uoarsar,  turning  into  sandy  mud ,  seldom 
into  muddy  sand,  The  aandy  mud  alao  covers  the  western  part  of  the  trench*  /19h’ 
wliioh  is  a  deep  threshold  receiving  the  main  quantity  of  the  Atlantia 
water}  along  the  slope  of  the  Osar  Shoal  (Nedveshinekoys  melkovod'ye)  the 
outflow  of  Durants  Sea  water  takes  plaue* 

As  in  other  accumulation  areas,  our  core  samples  represent  only  the  upper 
layer,  not  reaching  the  underlying  layer,  though  the  heavy  type  of  bottom 
oorara  was  used  hero.  On  the  slope  loading  to  the  Greenland  Sea  and  on 
tlio  slopes  of  elevations,  the  thickness  of  the  Rocont.  sediment  decreases 
sharply  and  the  old  alay  lies  on  denuded  surfaaoa  of  bottom  or  is  found 
in  the  lower  layers  of  short  oore  samples.  The  sandy  mud  and  mud  has  one 
apex  in  grapliiaul  presentation  of  meohanicul  composition  if  the  material 
is  obtained  from  areas  charaoterinod  by  intense  accumulation,  i.e,  by 
an  increased  thickness  of  the  upper  layer.  The  sediment  lying  on  slopes, 
as  well  as  in  ureas  character! nod  by  active  hydrodynamic  regime,  aoafinod 

^Tho  data  obtained  during  the  following  oruiuoa  of  the  survey  ship  Parse! 

(Poraoy)  were  uaadi  r>th  in  192li,  7th  in  192^,  12th  in  1927,  17th  in  1926, 

21st  in  1929,  b$th  in  1913,  toth  in  193h  by  T.  I.  Gorshkova}  19th  in  .1929 
by  K.  R,  Olevinakii;  26 th  in  19.30  by  V.  P,  Sonkovioh}  35th  in  1931  by 
I.,  A,  .laatrebova  and  E.  K.  Kopylovaj  27th  in  1931  by  M.  V,  Klenova  and 
1„  K.  Avilov}  60th  in  1932  by  V,  P,  Zwnkovicn  and  E.  K.  Kopylovaj  lj9th  in 
l?3h  by  P.  N.  Novikov}  5hth  in  1935  by  S.  I,  Malinin  and  Kuaovlevaj  and 
during  a  cruise  of  survey  ship  Sadko  in  1935  by  H.  M,  Emolaeva. 
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to  the  mast  potent  branches  of  currents,  fa  also  expressed  by  two«apox 
graphs,  provided  the  thickness  of  the  upper  layer  la  small. 

Whan  appiH>aohing  the  uoaat  of  shoaling  areas,  an  increase  in  tho  quantity 
of  fragroentn  ranging  from  1  to  U.l  mm  and  tl\a  appearance  of  coarae  broken 
material  la  observed, 

The  uniform  bottom  relief  and  sediment  composition  of  the  hoar  (Medvevihin- 
skiy)  Trench  arouses  interest  in  examining  Its  structure  m  individual 
ureas  without  dependence  upon  changes  in  the  composition  of  the  upper 
layer.  On  the  deop  threshold  of  the  western  part  of  tho  trenail,  which 
haa  boon  studied  at  numerous  cross  sections  in  the  direction  of  Oapo  Nord- 
kapp-Hoar  Island  (HJffm^ya)  and  whioh  coincides  with  the  assumed  direction 
of  Caledonian  folds,  the  thickness  of  the  upper  layer  varies,  Thus  on  the 
boundary  of  the  Western  Comnercial  Banka  (St,  ?7ft9,  iiQ3  ai)  and  farther  to 
tho  northwest  (St,  W>0,  1*28  m)  the  core  samples  111  and  13?  cm  long 
showed  contemporary  sediments  throughout  their  length)  greenish -gray 
sandy  mud  in  the  upper  part  and  a  rather  fine-grained  and  darker  mud 
assuming  a  gradually  grayer  color  in  the  lower  part. 

At  plaaea  tho  cares  contained  ooarso  materials  enriched  with  calcareous 
rhisopods,  carbonate  fragments,  partly  semi -dissolved  spines  of  sponges 
and  ahitonio  remains.  Also  thin  ati’ata  of  sand  were  do  tooted  along  which 
the  ooro  samples  break  into  segments  when  becoming  dry.  However,  at  about 
18  1cm  to  the  northeast  of  the  first  station  and  8  km  to  the  north  of  the 
seoond  station  lies  a  transitional  layer  which  is  a  mixture  of  a  gray  sand 
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and  or  a  yellowish -gray  or  greenish-gray  mud  underlain  by  donas  gray  mud. 
In  bits  firei  case  (at,  Uhl,  1»06  w)  ilu>  thickness  of  iho  upper  layer  « 
tlw  sandy  mud  with  rhinopods  ant)  gravel  consisting  of  quart**  grains  and 
of  fragments  of  blank  rook  -  la  only  2  cm  thick)  at  2  to  7  cm  lisa  u  tmi» 
sitional  layer,  at  0  om  an  interlayer  of  gray  sand  with  g,  aval  covering 
the  oven  surface  of  the  underlying  gi*ay,  danse  mud  with  gravel  and  rhico- 
poda, 

duoh  stratification  may  attest  to  periodic  washouts  of  the  upper  layer 
because  St,  Ilia  is  located  on  a  potent  branch  of  the  Nordkapp  Current. 

To  the  north  of  it  (St,  10HO,  U59  m)  tha  character  of  stratification  ie 
different*  the  thiokneaa  of  tha  upper  layer  is  lit  omj  the  mixed  tran¬ 
sitional  layer  with  certain  portions  of  gray  clay  and  intarlayara  found 
in  various  directions  at  IS  to  39-cm  marks  of  the  001*08  had  been  formed 
as  a  result  of  landslides  because  naw  mesa  momenta  demonstrated  that  the 
point  1000  io  near  an  isolated  shoal  hOO  m  deep.  Farther  to  the  north¬ 
west,  at  tha  depths  of  about  !>Q 0  and  !>ltQ  m,  an  irregular  interstratifi¬ 
cation  of  graanish-gray  sandy  mud  and  gray  mud  verging  on  clayey  mud  (St, 
2790,  U$1  m)  was  found  under  a  layer  of  sandy  mud  5  om  thick)  whereby  in 
the  core  samples  the  boundary  of  the  sediments  runs  in  almost  vertical 
direction  (fig.  09),  Tha  gray  mud  contains  grains  of  gravel,  schist  and 
carbonaceous  remains  and  to  the  end  of  tha  oare  (k?  cm)  it  is  intaratrati- 
fied  with  a  greenish-gray  and  more  sandy  mud  enriohed  with  spines  of 
sponges  and  tiny  carbonaceous  remains. 

Sometimes  it  appears  that  two  cores  token  from  the  same  depth  near  each 
othar  (1,5  kmj  St.  2370,  U70  mj  St,  Uli3,  1*70  m)  differ  as  to  their 
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mechanioal  composition  of  the  upper  layer  and  the  stratification.  The 
first  sample  contained  mud  consisting  of  30.1$  of  fragments  smaller  than 
0.01  nan  and,  at  the  75-cm  mark  of  a  uniform  mud  becoming  more  clayey  and 
gray  toward  the  bottom;  the  second  sample  (St.  11U3)  contained  lh»5%  of 
fine  particles}  the  sand  particles  began  to  increase  at  the  15  cm  mark; 
the  transition  to  the  lower  gray  layer  of  mud  with  &  slight  pinkish  hue 
wa*.i  abrupt,  but  the  other  sample  taken  at  the  station  was  marked  by 
irregular  intorstratification.  At  about  9  km  to  the  north  (St.  1881, 

U7!j  w)  the  interstratification  begins  at  the  21-ca  mark  and  ends  at  the 
lU-crn  mark  of  the  core  samples. 

Still  raoro  complex  is  the  structure  of  the  bottom  at  the  base  of  the  slope 
of  Bear  Bank  (Medvezhinskaya  banka;  St.  2371,  U99  m)  and  on  the  slope 
itself  (St.  llh!>,  268  m)„  Here  the  upper  layer  is  represented  by  a  poorly 
assorted  sandy  mud  with  a  great  quantity  of  coarse  fragments  whose  me¬ 
chanical  composition  can  be  expressed  by  graphs  with  two  apices.  Ad¬ 
mixtures  of  smooth  and  partly  smooth  gray  schist  and  sandstone  shingle, 
as  well  as  carbonate  remains,  calcareous  and  sandy  rhizopods,  (and)  chitins 
are  found  throughout  the  cores.  A  thin  layer  of  sandy  mud  having  almost 
the  same  composition  and  marked  by  a  one -apex  graph  (sometimes  two-apices) 
lies  farther  to  the  northeast  at  the  base  of  the  Bear-Hopen  Bank  (Medvezhin- 
sko-Nadezhdinakoye  melkovod'ye)  (table  lU ) .  At  great  depths  the  same  mud 
uooumulates  in  the  area. 
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Fig.  89.  Stratification  of  sediments  in  the  western  part 
of  the  Bear  Island  (Medvezhinskiy)  Trench* 

1— cross  section  Cape  Nordkapp-Bear  Island  (Bjjrfrn/ya*  St. 
2190,  i*5l  m).  Irregular  interstratification  of  the 
greenish-gray  sandy  mud  and  gray  mud  at  the  1  to  27 -cm 
marks  of  the  core  samples*  a  sandy  stratum  having  greenish- 
gray  color  at  the  23-cm  mark*  2— St.  1191,  1*19  m*  between 
the  30  to  l*i*-cm  marks  of  the  core  is  an  interlayer  of  gray 
mud  verging  on  clay-like  mud  and  lying  between  the  layers 
of  greenish-gray  sandy  mud*  3— St.  1153,  2*35  m*  between 
the  1  to  25-cm  marks  of  the  core  sample  is  a  transition 
from  greenish-gray  sandy  mud  in  the  upper  layer  to  a  denser 
sandy  mud  with  gravel  and  shingle*  at  the  15-ca  mark  lies 
shingle  of  gray  schist. 
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Table  Ik 


THE  THICKNESS  OF  RECENT  SEDIMENTS  ON  THE  WESTERN  SLOPE  OF  THE  BEAR 
(MEDVEZHINSKIY)  TRENCH  FROM  SOUTH  TO  NORTH. 


Station 

No. 

Depth 
in  n 

Thickness  of 
upper  layer 
in  cm 

Character  of 
transition 

Character  of  the  lower  layer 

1936b 

t 

1 

311 

2 

Sharp 

Bluish-gray  clay  with  a 
pinkish  hue,  with  grains  of 
gravel . 

1936a 

280 

6 

The  same. 

192U 

30U 

11 

Qradual.  Shingle 

Clay-like  mud,  gray,  with  a 
light  bluish  hue. 

65U 

290 

27 

Sandy  3pots.  Tran¬ 
sition  gradual. 

Clay-like  mud,  pinkish-gray. 

65$ 

296 

5 

Shingle,  gravel, 
spines  of  sponges 

Dense  mud,  rosy-gray  with 
gravel  and  shingle* 

192U« 

319 

9 

Gravel  and  shingle 

Bluish-gray  mud  with  gravel 
and  shingle.  Nonsaline. 

657 

3U0 

11 

Clearly  marked 
border 

Cray  mud  with  a  light  pinkish 
hue,  with  gravel  and  shingle. 
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Fig.  90.  Structure  of  the  eastern  slope  of  the  Bear 

(Medvezhinskiy)  Trench. 

1— slope  of  the  Central  Elevation,  St.  1161,  303  m;  core  15  cm 
xong.  At  the  6  to  9“ cm  marks  worn  burrows  with  ocherous  rings 
are  seen  in  the  greenish-gray  aandy  mud;  but  at  the  10  to  15- 
cm  marks  gray  clay-like  mud;  2—  greenish-gray  sandy  mud  on  a 
pinkish-gray  "clay"  with  gravel  in  the  northern  portion  of  the 
Bear  (Medvezhinskiy)  Trenoh;  a— St,  1018,  292  m;  at  the  10  to 
20-cm  marks  of  the  cores.  At  the  16-om  marks  the  surface  of 
the  lower  layer  is  rough j —St .  1170,  311  mj  length  of  core 
is  2h  cm.  At  the  16-crn  mark  is  a  sandy  stratum  border  between 
the  upper  arid  lower  layers. 
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At  several  stations  (St.  2009 ,  300  m;  St.  1923*  267  m,  for  instance)  very 
short  cores  (1*  to  25  on)  of  Recent  sandy  mud  or  of  mud  whose  graphical 
presentation  of  mechanical  composition  has  two  apices  were  obtained,  with 
a  great  quantity  of  gravel  and  shingle  originating  from  local  rocks,  e.g. 
of  the  pink  sandstone  with  coal  strata,  (and)  of  the  weathered  and  fresh 
gray  schist. 

Despite  the  small  length  of  cores  taken  from  the  eastern  slope  of  the 
Bear  (Medvezhinskiy)  Trench  near  the  Central  Elevation,  the  Central 
Plateau  and  the  Western  Commercial  Banks  a  gray  clay-like  mud  of  low 
salinity  was  observed  under  sandy  mud  (at  St.  11 61,  303  m,  for  instance; 
fig.  90). 

On  the  spur  of  the  Central  Elevation  (St.  1235,  325  m)  a  sediment  of  light 
chestnut  color  was  found,  which  is  associated  with  the  type  of  rocks 
occurring  in  situ  and  their  weathering  product,  as  was  pointed  out  above. 

In  the  submarine  gulf  between  the  Central  and  Persey  Elevations  (St.  l51*9, 

298  m)  sandy  mud  was  found  with  an  increased  quantity  of  fine  silt,  which 
was  pointed  out  in  connection  with  the  sediments  enriched  with  organic 
substances. 

In  the  northern  part  of  the  Western  Trench,  nearer  to  the  Bear  Shoal 
(Medvezhinskoye  melkovod'ye),  a  mixed  transitional  material  was  disclosed 
under  a  sandy  mud  and  mud  whose  graphical  presentations  of  mechanical 
composition  have  two  apices  (5  to  10  cm  thick);  the  latter  was  underlain 
by  a  pinkish-gray  clay-like  mud  with  grains  of  gravel,  carbonate  remains,  /l 99 
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Fig.  91,  The  mean  mechanical  composition  of  sedi¬ 
ments  in  the  deep  areas  of  the  Barents  Sea. 

a  —  18th  area  —  the  Western  Trench;  6  —  19th 
area  «—  the  Central  Depression;  6 —  20th  area  — 
the  Northeast  Depression;  2--  21st  area  —  the 
Polar  Basin  Bays  1  —  fragments  ranging  from  1 
to  0.1  nfiij  2  —  from  0.1  to  0,05  mm;  3  —  from 
0.05  to  0.01  mm. 

Key.  Two  lines  in  lower  right-hand  comers 

Fragments 

<0.01  mm,°/6  f 

;i 
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gray  sandstone  shingle  and  gravel  of  black  schist.  A  little  farther 
from  the  slope  the  thickness  of  the  upper  layer  increases  to  16  cm  and 
the  sandy  mud  characterized  by  a  one-apex  graph  lies  directly  on  the 
gray  clay-like  mud  with  gravel  and  shingle  (St.  1018,  292  mj  St.  1170, 

311  m;  fig.  90). 

The  deepest  central  part  of  the  Western  Trench  is  covered  by  an  extremely 
uniform  mud  containing  \\0%  of  fragments  smaller  than  0.01  mm,  which  is 
replaced  by  mud  verging  on  the  sandy  mud  and  by  sandy  mud  nearer  to  the 
slopes  and  on  slanting  elevations  in  the  narrowest  section  of  the  trench, 
here  also  the  stratification  becomes  complex  and  in  the  lower  sections 
of  cores  one  can  observe  the  underlying  layer  (St.  1191,  1*19  mj  St.  1153, 
1*35  m,  etc.}  fig.  89).  This  is  typical  of  the  core  samples  found  in  the 
area  crossed  by  the  stronger  branches  of  the  Nordkapp  Current  and  the 
Bear  Island  (Bj/rn/ya)  Current. 

The  graphical  presentation  of  mechanical  composition  (table  15)  demon¬ 
strates  a  higher  curvature  for  sand  particles  in  the  interval  of  sandy 
mud  (attributive  to  stations  of  the  slope  of  Bear  Shoals  -  i.e.  Medvezhin- 
skoye  melkovod’ye),  a  slight  increase  in  the  size  of  fragments  in  the 
interval  of  mud  containing  1*0  to  $Q%  of  particles  smaller  than  0.01  mm, 
and  an  increase  of  th<=»  fine  silt,  which  is  associated  with  the  cementation 
of  certain  samples  with  organic  substances  (fig.  91).  The  increase  in 
the  size  of  particles  in  the  mud  interval,  which  of  course  pertains  to 
the  underlying  layer  having  10, 6?  of  fragments  ranging  from  1  to  0.1  mm, 
occurred  in  a  sample  taken  by  a  trawl  at  St.  22lu 
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Table  15 

THE  MEAN  MECHANICAL  COMPOSITION  OF  SEDIMENTS  IN  THE  DEEP  AREAS 

OF  THE  BARENTS  SEA 


Bottom  Type 

Fragments 
<0.01  non 
in  % 

1 

j  Depth  in  m 

Fragments  in  man 

Number  of 
Analyses 

from-to 

mean 

>  1 

1-0.1 

0.1- 

-0.05 

0.05- 

-0.01 

g 

• 

o 

V 

The  Western  (Medvezhinskiy )  Trench 

Muddy  Sand 

5-10 

- 

1*20  i 

(0,5) 

h,2 

73,3 

11*,1 

8,1* 

1 

Sandy  Mud 

10-20 

202-1*75 

31*3 

(8,8) 

13,6 

1*7,6 

23,1* 

15,1* 

26 

n  it 

20-30 

220-1*99 

31*8 

(6,0) 

7,3 

38,1* 

29,7 

21*, 6 

37 

Mud 

30-1*0 

25 5-1*99 

360 

(1,0) 

3,0 

29,5 

33,1* 

3l*,l 

16 

it 

U0-50 

21*5-1*60 

367 

(0,8) 

3,1* 

28,3 

i 

<'5,0 

1*3,3 

6 

Clay-like  Mud 

50-60 

382-1*50 

1*16 

Traces 

1,1 

13,7 

32,0 

53,2 

2 

The  Central  Depression 

Sand 

<5 

m 

266 

(2,1) 

61*, 8 

25,5 

7,0 

2,7 

1 

Muddy  Sand 

5-10 

250-325 

293 

(2,1) 

29,1* 

50,9 

12,8 

6,9 

9 

Sandy  Mud 

10-20 

21*5-351* 

292 

(0,9) 

11,1 

51,6 

21,2 

96,1 

17 

N  H 

20-30 

225-31*6 

287 

(0,9) 

7,5 

39,1 

28,6 

?l*, 8 

30 

Mud 

30-1*0 

21*5-359 

301 

(0,7) 

M 

27,5 

33,0 

3l*,7 

1*7 

H 

1*0-50 

265-351* 

319 

(0,3) 

3,1* 

20,5 

33,1* 

1*2,7 

11 
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19«  The  Central  Depression 

The  vast  region  of  the  Central  Depression  occupies  the  deepest  areas  of 
the  eastern  portion  of  the  Barents  Sea  and  coincides  with  the  meridional 
deflection  reflecting,  as  was  pointed  out  above,  the  old  stable  structure 
of  the  earth's  crust«  The  existence  of  the  Central  Depression  is,  of 
course,  associated  with  the  Hercynian  platform  whose  remnants  are  pre¬ 
served  on  the  Bear  Island  (Bjpm/ya)  in  the  form  of  horizontal  rocks  of 
the  Upper  Paleozoic  Era.  In  connection  with  such  origin,  the  bottom 
relief  of  the  Central  Depression  is  smooth,  and,  therefore,  abrupt  changes 
in  depth  and  the  composition  of  sediments  are  observed  only  at  boundaries 
of  elevations.  The  tentative  borders  of  the  depression  run  along  the 
250-m  isobath. 

The  knowledge  of  the  Central  Depression  is  not  uniform}  up  to  the  present 
time  there  are  vast  areas  from  which  no  samples  have  been  taken.  The 
bottom  of  the  depression  in  the  deepest  areas  is  covered  by  mud.1  Mud 
merges  with  sandy  mud  on  the  slopes  and  bends  of  the  axis  of  depression 
that  are  associated  with  its  intersection  with  structures  of  east-west 
strike,  but  in  areas  marked  by  intense  currents,  in  the  southern  section 

x - 

The  data  of  the  following  cruises  of  the  listed  survey  ships  were  used: 
Persei  (Persay)  -  3rd  in  1923,  5th  and  6th  in  192b,  12th  and  13th  in  1927, 
17th  in  3920,  36th  in  1931  by  T.  I.  Gorshkova}  11th  in  1926,  29th  in  1930, 
by  M.  V.  Klenova;  27th  in  1930  by  A.  S.  Ruchik}  b6th  in  1933  by  V.  N. 
Ratynskiij  b9th  in  193b  by  P,  N,  Novikov,  Knipovich  -  2bth  in  1931  by 
K.  A.  Rachkovaka}  b8th  in  193b,  by  S.  I.  Malinin}  5bth  in  1935  by  M.  N. 
Khokhlin, 
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for  instance,  mud  verges  with  muddy  sand  and  even  with  sand.  The  aedi~ 
ments  of  the  Central  Depression  have  a  greenish-gray  color,  sometimes 
slightly  yellowish-gray  j  they  contain  many  chitinous  worm  tubes,  frequent¬ 
ly  with  ocherous  rings,  calcareous  and  sandy  rhizopods,  (and)  ocheroue 
inclusions.  According  to  the  character  of  mechanical  composition,  the 
major  part  of  the  sandy  mud  samples  is  expressed  by  a  one-apex  graph  with 
a  maximum  of  coarse  silt  particles,  or  less  frequently,  of  fine  silt 
particles;  mud  samples  are  expressed  by  a  graph  with  equal  apices  or  with 
a  maximum  of  particles  smaller  than  0,01  mm.  Two-apex  graphs  of  sandy 
mud  and  mud  are  found  on  slopes.  A  typical  characteristic  of  sediments 
of  the  Central  Depression  is  their  great  water  saturation  in  the  eastern 
section  of  the  depression  near  the  Novaya  Zemlya  Shoal  (Novozemel 'skoye 
melkovod’yej  St.  770,  2tt5  mj  St.  1602,  207  m).  The  entire  length  of 
sample  cores  (58  and  95  cm  in  moist  condition)  is  represented  by  a  com¬ 
paratively  brilliant  greenish-gray  mud  with  a  yellow  iridescence  and 
ocherous  inclusions.  Due  to  the  great  quantity  of  water,  the  samples 
shorten  almost  by  l/3  of  39  and  68  cm  when  dried,  despite  a  considerable 
admixture  of  sand  particles  (9  and  10.1/S,  respectively).  It  is -evident 
that  here  in  the  calm  belt  at  the  base  of  Goose  Bank  (Gusinaya  banka)  in 
the  area  of  "Polar  Front"  an  intense  accumulation  of  organic  substances 
takes  place,  which  causes  the  appearance  of  green  color  and  the  satu¬ 
ration  of  sediment  with  water. 

The  sediments  of  the  Central  Depression  are  wanting  in  coarse  fragments 
whose  quantity,  as  that  of  particles  ranging  from  1  to  0.1  mm,  increases 
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to  a  degree  near  slopes,  Mil  wall  ah  on  flat  sills  dividing  individual 
depressions,  Thus  a  aainpl©  talon  by  a  bottomgrab  from  a  slope  of  the 
Centre!  Depression  (St,  87,  31  w)  contained  fine -grained  ttohiatio  arkoae 
sandstone,  which  was  slightly  weathered,  as  well  as  diabase  fragments 
overgrown  with  a  ferrous  coating  1  qw  thick,  The  aawpleu  taken  from  the 
eastern  part  0 f  the  depression  contained  gravel  consisting  of  grain#  of 
gray  schist,  basalt,  dark  sandstone,  hut  the  samples  taken  At  the  lati¬ 
tude  of  Matochkin  Skua*  contained  broken  pieces  of  granite  (a  sore  sample), 
clay-like  sohist,  weathered  rooks  in  situ  and  a  porous  tufa  typo  of  rook, 
effervescent  when  treated  with  aaiclaj  sometimes,  also  fragments  of  veiny 
quarts  wore  found  in  the*  samples*  A  sample  token  frow  a  slope  of  the 
dust nay a  Ikmk  contained  gravel  with  a  grain  of  roay-oolarad  marl  (3t, 

7S6)}  a  distance  to  the  north  (St.  ?fid^  ,330  m)  -  where  the  presence  of 
sandy  mud  leads  one  to  assume  the  ovistwnco  of  an  underwater  elevation, 
which  has  not  been  charted  because  of  intmffioient  investigation  ••  the 
sandy  mud  contains  aand-aiae  grains  of  pinkish-gray  color,  but  the  muddy 
sand  at  the  19  to  ?2-cm  marks  of  the  core  aamplea  has  a  brilliant  pinkish- 
gray  color}  it  effervesces  when  treated  with  acids  and  resembles  marl  due 
to  its  outward  form*  At  the  bottom  of  core  it  is  again  replaced  by  u 
greenish-gray  mvd. 

These  facts  enable  uai  to  suggest  that  the  pinkish-gray  color  of  the  under¬ 
lying  layers  of  the  Barents  Sea  sediments  is  associated  with  diluvium  of 
the  brilliant-colored  clay-like  carbonate  rooks  whioh  are  not  being  de¬ 
nuded  at  the  present  time  in  the  coastal  belt. 
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Eig,  *?♦? *  Structure  of  the  western  slope  of  the 
Oantrol  Depression. 

1  —  St,  0.18,  3JS  ni  at  8  to  3S>  o«  of  core,  At  the  16  to 
S?3-om  mark  is  a  mixture  of  greenish-gray  sandy  mud  and 
pinkish-gray  mud]  3  —  St,  N!T16,  311  m,  near  the  south - 
eastern  ledge  of  the  Peraoy  Elevation]  a  *>-  core  <*?>  am 
long]  Q  —  the  same  ooj'e  split]  replaoement  of  greenish- 
gray  mud  at  ?-om  mark  with  a  donao  and  heavy  pink! ah -gray 
mud  which  is>  stratified. 
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The  layer  underlying  the  Itooant  sediments  is  mmnealed  only  in  the 
soutluirn  aeulion  of  the  Central  Depraarton  unit  m  the  slopes  lying  near 
the  Central  J9*iavation>  on  slopes  of  the  Nevada  llewlya  Shoal  awl  of  the 
Central  Plateau*  On  the  slopes  of  the  kanin  anil  (loose  hanks  (lianlnakaya 
ami  Cuainaya  bank!)  in  the  southern  tip,  ties  a  pinkish-gray  olay-Uke 
mud  with  a  weakly  pronounced  stratification  in  the  fora  of  thin  saiuiy 
Interl ayrra  not  mope  than  0,t  dim  think,  between  whioh  one  oan  observe 
cracks  0,2  to  0,$  m  think  when  a  dry  none  is  moistened,  In  faot,  this 
layer  line  umler  sand  ami  muddy  a  ami  3  um  think  (fit,  1079,  8oti  m)  >  A 
little  to  the  west,  the  impact  of  a  at  rung  branch  of  the  Nordkapp  Current,, 
whioh  tir*ns  here  against  an  underwater  elope,  ia  manifested  in  the  fom 
of  a  mixture  of  sandy  mud,  verging  on  muddy  sand  (St,  2  $3,  260  w),  with 
a  gray  sandy  mud  replate  with  spines  of  spongea,  whioh  are  observed  at, 
the  3$  to  li3-«m  marks  of  the  ooro  samples,  The  samples  taken  from  the 
slope  of  the  Central  klateau  disclose  the  existence  of  a  transitional 
mixed  layer,  whioh  is  observed  at  the  16  to  IjO-cm  marks  of  the  ooro  sauries 
(St,  6.32,  33$  mj  fig,  9?)j  beneath  it  lieu  gray  mud  with  gravel,  Tha 
upper  greenish-gray  sandy  mud  ia  aa'.linn,  the  pinkish-gray  o lay-like  raud 
is  nonaalino,  (and)  the  gray  mud  of  the  lower  layer  ia  slightly  saline, 

Tha  same  stratification  with  a  transitional  layor  at  the  12  to  19-cni 
marks  of  the  cores  and  an  interlayer  of  pinkish-gray  little  saline  mud  at, 
the  20  to  22~om  murk  was  observed  on  samploa  taken  from  a  sill  between 
the  central  and  northern  deep -water  areas  (St,  7$9,  30h  m),  and  from  the 
slope  of  the  Central  Elevation  (St,  760,  306  m). 
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in  the  nairoweat  election  of  the  dopreaaion  lying  between  the  Central  Ele¬ 
vation  anti  the  ledge  of  the  Novaya  ?,emlya  Shoal  (NovoBemal'akoya  malko- 
vod'ya),  the  intermediate  layer  containing  much  gravel  lias  at.  a  depth  of 
9  to  1)*  urn  from  the  bottom  surface  (St,  76)*,  301*  m)»  Farther  to  the 
north}  near  the  ledge  of  the  Peraey  K1  ovation  (St,  K'j’ld,  311  mj  fig*  92) 
lies  a  stratified,  dense  and  heavy,  pinkish-gray  mud'*' ,  under  a  layer  13 
cm  thick  in  one  core  and  under  a  layer  2 S'  am  thick  in  the  otha*  uore. 

The  pi vi file  extending  from  the  southeastern  spur  of  the  kersey  Elevation 
to  the  Guainaya  Zemlya  Peninsula  (poluostrov  0.  ?.„)  interaeota  various 
relief  elements  (fig.  93)  and,  in  lino  with  this,  the  meohanioal  compo¬ 
sition  and  stratification  of  the  sediments  change.  In  the  northern  part 
of  the  slope  of  the  Central  Elevation  (St.  21*61,  2 til  m),  at  the  base  of 
the  eastern  slope,  near  the  ledge  of  the  northern  shoal  of  Novaya  Zemlya 
(St,  21*  til,  31*6  m),  tiie  He  cent  greenish-gray  sandy  mud  is  underlain  by  a 
pinkish-gray  or  rosy-gray  more  fine-grained  mud  which  is  replaced  at 
greater  depth  by  gray  mud.  Traces  of  submarine  landslides,  indicated  by 
the  irregular  intorstrati  fixation  of  sediments  having  various  mechanical 
composition  and  aolor,  are  observed  near  the  eastern  slope  of  the  Central 
Elevation  (3t.  21*73,  2fll  m),  as  well  a3  along  the  eastern  edge  of  the 
depression  (St.  21*76,  269  m;  St.  21*81*,  339  m).2 

^■Evidently  this  la  the  layer  that  was  investigated  at  St,  91,  279  m  (la.  V, 
Samoilov  and  M.  V,  Klenova,  1927)  of  which  the  upper  layer  has  not  been 
preserved. 

2 

Insufficient  investigation  of  the  relief  of  the  Central  Depression  does 
not  enable  ua  to  present  an  exhaustive  explanation  of  all  characteristics 
of  the  bottom  structure. 
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On  slopes  and  in  the  widening  of  the  depression  the  bottom  oorers  did  ru  t 
reach  the  underlying  layer}  at  places  (St.  21(82,  3$G  m,  for  instance)  one 
oan  observe  a  gradual  transition  between  the  greenish-gray  and  more  sandy 
upper  layer  and  the  rosy-gray  and  more  clayey  lower  layer.  Sometimes, 
however,  down  the  core  one  oan  notice  once  again  irregular  interstratifi¬ 
cation  -  a  shift  in  the  composition  and  appearance  of  material  resembling 
the  upper  layer  (St.  21*81*,  339  m). 

On  the  whole,  despite  the  great,  depth,  the  mechanical  composition  of  sedi¬ 
ments  of  the  Central  Depression  varies  in  relation  to  the  location  of  a 
station  with  respect  to  its  relief.  With  a  distance  from  slopes,  i.e. 
with  increase  in  the  dep  ‘,h  or  with  widening  of  a  depression,  the  sediments 
become  more  fine-grained  and  the  thiclaiess  of  the  upper  layer  increases. 

The  sandy  mud  descends  to  great  depths  in  areas  affected  by  swift  currents, 
which  ia  true  not  only  of  the  southern  section  but  also  near  the  ledge  of 
No\'aya  Satalya  Shoal,  for  instance,  where  a  branch  of  the  Nov&ya  Zemlya 
Current  (Novozemel'skoye  techeniye}  passes,  St.  ?61*,  30i*  m}  St.  1997, 

317  m). 

The  graph  showing  the  mean  mechanical  composition  (table  15)  is  marked  by 
a  uniform  but  steeply  falling  curve  for  particles  ranging  from  1  to  0,1 
ntra  and  an  increase  in  particles  .ranging  from  0.1  to  0.0$  mra  in  the  inter¬ 
val  of  muddy  sand  and  sandy  mud,  which  is  associated  with  intensified 
hydrodyrvamical  activity  on  slopes.  In  sediments  consisting  of  small 
grains,  the  coarse  silt  decreases  uniformly,,  but  the  fine  increases,  as 
it  is  typical  of  areas  where  accumulation  takes  place  (fig.  91). 
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In  connection  with  differences  in  the  hydrodynamical  regime  of  the  de¬ 
pression,  which  includes  areas  characterized  by  rapid  movements  of  water 
(the  southern,  and  partly  eastern  and  northern  slopes)  as  well  as  calm 
halistic  areas,  the  sediment  distribution  by  depth  does  not  present  a 
clearly  marked  pattern,  as  in  the  case  of  the  Bear  (Medveshinskiy) 

Trench. 

20.  The  Northeast  (Nordaust)  Depression 

The  Northeast  (Nordaust)  Depression  is  the  northern  extension  of  the 
Central  Depression,  separated  from  it  by  an  elevation  whose  depth  does 
not  exceed  200  m  and  which,  according  to  the  latest  measurements  of 
PINRO,  we  shall  call  the  Northeast  (Nordaust)  Elevation  (Severo-vostochnaya 
vozvyshennost 1 ) ,  Thus  two  areas  comprise  the  region  of  the  Northeast 
(Nordaust)  Depression  -  an  elevated  and  a  lowered  area.  The  bottom  of 
the  latter  is  covered  by  mud  which  at  places  verges  on  clay-like  mud; 
sandy  mud  lies  on  the  elevated  bottom  but  the  isolated  depressions  on  the 
elevation  are  also  covered  by  mud.1  The  upper  layer  of  sediments  in  the 
Northeast  (Nordaust)  Depression  has  a  pink  color  and  contains  a  small 
amount  of  gravel  and  fine  shingle,  few  carbonate  remains  and  seraidissoived 
shells  of  rhizopods.  Remains  with  a  single-apex  graph  of  mechanical 
composition  are  in  prevalence. 

T - - - - - 

The  data  gathered  during  the  following  cruises  of  the  survey  ship  Persei 
(Persey)  were  utilized:  11th  in  1926,  by  H.  V.  Klenova;  36th  in  1931# 
by  T.  I.  Gorshkova;  (and)  U9th  in  193U,  by  P.  N.  Novikov. 
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Fig.  9i*.  Changes  in  the  mechanical  composition  of  sediments  in 
the  Northeast  (Nordaust)  Depression. 

A  —  cross  section  along  Long.  50°  E  (Stations  26 96  to  2707 j f» -- 

cross  section  from  northwest  to  southeast  (Stations  197£  to  1983)? 

B  —  latitudinal  cross  section  toward  the  slope  of  the  Northern 

Shoal  of  Novaya  Zemlya  (3fevemoye  Novozemel  'skoye  melkovod'yej 

Stations  2707  to  2712).  (Emanation  of  symbols  in  fig.  32). 

Key.  Three  vertical  lines  in  the  left  center  beneath  the  fig® 
Scale 

Horizontal :  km 

Vertical s  m 
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Changes  in  mechanical  composition  follow  the  pattern  of  the  bottom  relief* 

A  decrease  in  depth  on  the  northern  and  southern  slopes  (fig.  9l*)>  and 
especially  on  the  eastern  and  northeastern  slopes  when  approaching  the 
Novaya  Zemlya  Shoal,  decreases  the  quantity  of  fragments  smaller  than 
0*01  mm  and  increases  the  quantity  of  sand  containing  particles  ranging 
from  1  to  0.1  mm.  The  graphs  of  mechanical  composition  assume  a  weakly 
pronounced  two-apex  form.  Even  minor  details  in  bottom  relief  are  re¬ 
flected  in  the  changes  in  range  of  the  size  of  individual  particles.  In 
the  southern  portion  of  the  depression,  the  graphs  of  mechanical  compo¬ 
sition  approach  the  type  having  equal  apices  (at  St,  2706,  327  m,  for 
instance). 

The  pink  upper  layer  of  sediments  are  separated  from  the  bluish  -  or 
greenish-gray  lower  layers,  as  well  as  from  the  contemporary  layer,  which 
becomes  more  clayey  toward  the  bottom,  by  a  sharply  pronounced  boundary.  /209 
In  the  deepest  section  of  the  depression  (St.  2699  m;  St.  2700,  31*6  in, 
etc)  the  cores  did  not  reach  the  underlying  layer,  though  their  length 
was  36  cm.  With  a  decrease  in  depth,  at  Station  2702  (329  m)  for  instance, 
a  mixed  transitional  layer  is  observed  in  the  lower  section  of  core  samples 
at  the  30,  31»  U3-cm  marks j  toward  the  bottom  this  layer  merges  with  a 
rosy-gray  sandy  mud.  Nearer  to  the  slopes,  the  thickness  of  the  upper 
layer  decreases.  In  the  north  (St,  2696,  261  raj  fig.  95>»  la)  one  can 
observe  irregular  interstratification  of  the  upper  and  lower  layers  at 
the  lii-cm  marks  of  core  samples  and  a  clearly  pronounced  stratification  in 
the  upper  part  of  the  underlying  layer j  in  the  southern  section  (St.  2706, 
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32?  raj  fig.  95,  2 )  a  transitional  layer  exists  at  the  15-om  mark,  and 
gray  olay-like  mud  at  the  20  to  25-cm  marks  of  the  oore  samples j  bottom- 
ward,  the  latter  layer  io  replaced  by  a  3andy  mud  with  gravel.  In  some 
cores,  the  transitional  layer  lying  between  the  Recent  and  the  older 
sediments  is  represented  by  an  interlayer  of  coarse  sand  and  gravel  with 
carbonate  fragments.  The  complex  stratification  observed  on  the  North¬ 
east  (Nordaust)  Elevation  is  probably  associated  with  the  phenomena  of 
landslides  (St.  1973,  2XU  mj  fig.  95,  3 )•  Here  the  pink  interlayer  at 
the  25  to  27 -om  mark  of  the  lower  section  of  the  core  lies  on  an  uneven 
surface  of  gray  uniform  sandy  mud  less  saline  than  the  upper  layer. 

Repeated  replacement  and  interstratification  of  pink  and  greenish-gray 
sediments  are  observed  in  the  southeastern  section  of  the  depression 
(St.  1979,  307  mj  fig.  96,  1).  At  the  29  to  Uh-cra  marks  of  the  core  one 
can  observe  a  gray,  slightly  sandy  mud  which  is  less  saturated  by  water 
than  the  overlying  layers. 
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Fig,  95.  Stratification  of  sediments  in  the  Northeast 
(Nordaust)  Depression  (in  cross  section  along 
long.  50°  E), 

la  —  St,  2696,  261  m;  length  of  core  26  cm.  At  the  1U  to 
18-cra  marks,  inters tratifi cation  of  gray  and  yellowish-gray 
mud;  at  the  22-cm  mark,  stratification  in  the  upper  section 
of  the  lower  layer  consisting  of  a  gray  sandy  mud;  2  — 

St.  2706,  327  ».  Transitional  layer  between  greenish-gray 
and  gray  clay-like  mud  at  the  15  to  19-cra  marks  of  the  core; 
3  —  St.  1973  >  21ii  m;  at  the  17  to  29-cm  marks  of  the  core. 
At  the  25  to  27-cm  marks  of  the  core  is  a  pink  interlayer 
on  an  uneven  surface  of  gray  sandy  mud. 
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Fig.  96.  Bottom  structure  in  the  Northeast  (Nordaust)  Depression 
near  the  slope  of  the  Northern  Shoal  of  Novaya  Zemlyu. 

1  —  St.  1979,  307  raj  18  to  36  om  of  core.  From  2h  to  28-cm  ocher 
colored  strata.  Dimeter  of  core  changes.  2  —  St.  1982,  339  mj 
at  13  to  33-cm.  The  upper  layer  consisting  of  groenish-gray  sandy 
mud  lies  on  a  layer  consisting  of  a  dark  gray  3andy  mud  containing 
little  water.  Coro  thickens.  3  —  St.  2709,  339  »j  11  to  20-cm, 
The  Recent  sediment  resembling  a  groenish-gray  clay-like  mud  with 
worn  tubes,  pores  and  gravel. 
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Table  16 

THE  MEAN  MECHANICAL  COMPOSITION  OF  SEDIMENTS  IN  THE  NORTHEASTERN 

PART  OF  THE  BARENTS  SEA 


Fragments 
<0.01  nrn 
in  % 

Depth  in  m 

Fragments  : 

in  mm 

o  e 

Bottom  Type 

from- to 

mean 

>  1 

1-0.1 

0.1- 

-0.05 

0.05- 

-0.01 

<0.01 

u  §> 
9  h 

11 

The  Northeast  (Nordaust)  Depression 


Sandy  Mud 

10-20 

210-301 

21*5 

(1,2) 

U,6 

63,0 

16,8 

15,6 

w  « 

20-30 

179-3391 

277 

(0,2) 

3,8 

1*6,6 

26,0 

23,6 

Mud 

30-1*0 

218-335 

298 

(0,1) 

2,1 

32,6 

31,2 

3u,l 

it 

Uo-50 

312-365 

330 

(0,3) 

0,9 

23,3 

31,  h 

l*U,l* 

The  Polar  Basin  Bay 


Muddy  Sand 

5-10 

m 

300 

(0,2) 

5,8 

80,1 

b,6 

7,5 

Sandy  Mud 

10-20 

198-1*59 

307 

(2,7) 

13,2 

1*3,5 

27,8 

15,5 

it  it 

20-30 

193-385 

269 

(1,9) 

9,0 

35,2 

30,0 

25,8 

Mud 

30-1*0 

129-la9 

277 

(0,6) 

b,2 

28,3 

32,1 

35,1* 

ii 

1*0-50 

252-513 

391 

(0,7) 

1,9 

19,1* 

35,2 

1*3,5 

Qay«like  Mud 

>50 

- 

352 

- 

0,2 

li*,l 

32,2 

53,5 

*One  sample  of  sandy  wud  (St,  *>66)  was  obtained  at  n  depth  of  37*1  m  from  a 
ataep  elope  in  an  area  affected  by  currents.  On  a  bank  a  distance  of  10  miles, 
the  depth  was  190  m. 
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This  part  of  the  core  did  not  decrease  in  thickness  after  drying  as  in 
the  case  of  the  lower  layer  of  the  core  (St.  1982,  339  raj  fig.  96,  2) 
taken  near  a  slope  where  the  thickness  of  Recent  sediment  is  20  cm. 

An  accumulation  of  mud  marked  by  a  single-apex  graph  of  mechanical  compo¬ 
sition  is  found  on  the  eastern  slope  of  the  depression  near  its  boundary 
with  the  Novaya  Zemlya  Shoal  (St.  2709,  339  mj  fig.  96,  3).  The  sedi¬ 
ments  of  the  lower  layers  of  the  cores  effervesce  when  treated  with  HC1. 
They  contain  shingles  of  silicified  rocks  and  probably,  cover  the  accumu¬ 
lations  of  normal  sedimentation  for  the  area. 

The  mean  mechanical  composition  of  sediments  covering  the  Northeast  (Nord- 
aust)  Depression  (table  16)  shows  regular  and  gradual  changes  in  the 
quantity  of  individual  fractions  with  an  increase  in  the  quantity  of 
particles  smaller  tb  m  0.01  mm  (fig.  91),  as  it  is  typical  of  areas  where 
accumulation  of  sediments  takes  place.  On  the  average  the  distribution 
of  sediments  by  depth  is  regular. 

21.  The  Polar  Basin  Bay 

The  Polar  Basin  Bay  bounding  the  Barents  Sea  from  the  northeast  adjoins 
the  system  of  Central  and  Northeast  (Nordaust)  Depressions  with  its  south¬ 
western  branch,  but  in  its  main  north-south  direction  we  can  tie  it  to 
the  trenches  lying  on  the  eastern  side  of  Novaya  Zemlya  in  the  Kara  Sea 
(Karskcye  more).  The  bottom  relief  of  tlie  Polar  Basin  Bay  has  not  been 
sufficiently  investigated,  but  on  the  basis  of  the  existing  data  one  can 
discern  several  submarine  valleys  adjoining  the  Northern  Shoal  of  Novaya 
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Saniya  and  the  Northaast  (Nurdauat)  U*uk,  The  duop  doppaaaiou  at  Gap* 

Hope  (My a  'Ahelania)  f  vm  tlw*  wttiNwie  south* m  spur  of  St,  Amu  froneh, 
HydroloRioally  the  Polar  basin  hay  la  tied  dirootly  with  the  latter 
because,  auoording  to  observations  carried  out  by  survey  ships  I'eraai 
(Peraay),  Kuipovioh  and  dsdko,  iha  presence  of  Atlantic  water  haa  boon 
discovered  in  the  bay. 

The  sediments  of  Polar  Basin  Bay  are  represented  by  sandy  mud  and  mud; 
muddy  sand  ia  found  on  the  slope  of  Northeast  (Nordauat)  Bank,  but  ctlay- 
liko  mud  lioa  in  a  valley  on  the  slope,’'’  The  color  of  the  upper  layer  of 
sediments  ia  pink,  turning  into  pinkish-gray  and  yellow! ah -gray  at 
shallower  depths  and  nearer  to  the  coast.  The  thickness  of  the  oxidized 
layer  reaches  10  to  12  cm  and  even  23  am,  and  also  decreases  at  shallower 
depths  and  near  the  coast.  Lower  in  the  core,  the  oxidised  layer  is  re- 
placed  by  a  greenish-gray  layer  in  the  western  portion  of  the  area  affeoted 
by  the  Atlantic  water,  and  by  a  bluish-gv'ay  layer  in  the  eastern  portion 
of  the  area.  The  graphs  expi  sing  the  mechanical  composition  are  charac¬ 
terised  by  a  single  apex,  the  maximum  of  coarse  silt  not  being  clearly 
pronounced  in  the  sandy  mud  interval,  as  ,in  the  case  of  the  maximum  of 
silt  particles  in  the  mud  interval.  Graphs  marked  by  equal  apices  occur 
frequently;  in  a  number  of  trenches  the  quantity  of  fine  silt  increases, 

which  is  evidently  associated  with  a  cementation  of  aesquioxides  (in  the 
T 

The  data  obtained  during  the  following  cruis^c  of  the  listed  survey  ships 
have  been  utilize*.-*.  Persei  (Persey):  lijih  cruise  in  1927  by  M,  V.  Klenova; 
21st  in  1929,  36th  in  1931  by  T,  I.  Gorshkov..  ;  J*Oth  in  1932  by  V.  P.  Zenko- 
vich  and  E.  K,  Kopylova;  li9th  in  193U  by  P  k.  NovLkov;  Knipovich!  32nd 
cruise  in  1932  b}  M.  V.  Klenova. 
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Uapw  Mupa  Trench  (My«  RhelanU  Traiwhi  at,  <i?v),  l»*i9  mj  8t,  M71,  in  m, 
and  aeveral  others),  Whan  approaching  tha  alopaa,  the  amount  of  sand 
particles  ami  ooaree  fragment  a  increases  (fig,  97  )i  the  sorting  of  boOI- 
ments  is  potmir  amt  graphs  marked  by  two  apioea  of  meohaniaal  composition 
*  widow  oatmr  (St,  27i?0»  335  mj  at*  Rl9h,  990/270  m  on  the  slope  of  tha 
Nuvuya  Hemlya  Uhoals  3t.  K0OO,  129  m,  near  Rvaliv  Island  (oatrav  Vev«-Hv)j 
3t,  l3ot),  290  m  and  St,  1 9hH,  3h0  w  on  the  slope  of  Northeast  fhordsuat) 
Bank;  St,  Nttll,  195  »  near  a  bank  toward  the  southeast  of  Prana  Josef 
Shoal), 

The  quantity  of  onoloaod  pink  sediments  ditoraaaoa  an  the  particles  become 
smaller.  The  clay-like  mud  does  not  contain  incluniona  (St,  19li5,  351  m) 
but  iu  marked  by  strata  in  vhiah  almost  black  layers  enriched  with  high- 
ordar  manganese  oxides  alternate  with  pink  layers  (fig,  90,  1,  a).  At 
the  11  to  20-om  marks  of  the  cores,  tho  layers  of  pink  mud  alternate  with 
greenish-gray  mud,  each  of  which  ia  Q,5  cm  thick;  lower,  at  the  ?9  to  lo¬ 
an  marks  lies  a  dense  greenish-gray  mud  with  yellow  spots  and  calcareous 
inclusions.  It  often  happens  that  in  the  mud,  which  sometimes  turns  into 
clayey  mud  toward  the  bottom  of  core,  one  can  observe  ooherous  inclusions 
formed  around  the  worm  tubes.  They  are  also  preserved  in  the  restored 
lower  layer,  which  confirms  the  assumption  of  partial  cementation  of  tho 
sediment  not  disturbed  by  either  the  active  hydrodynamic  regime  or  by  the 
inflow  of  material  from  other  sources. 
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The  sandy  mud  near  the  Nuvaya  Zemlya  Shoal  contains  gravel  and  shingle  of 
weathered  schist  and  gray  sandstone,  email  carbonate  fragments  and  shells 
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of  wwiluahs  (at.  819I»,  ? 90/870  m)  is  in  the  «i«8  of  the  atUinent  shoal* 

The  sandy  mud  taken  from  the  northwestern  elope  (at.  1%H,  \  VS/8  SO  m)  oon» 
taina  an  admixture  of  gravel  of  hiaok  aohiet  and  tehee  of  worms  whioh  have 
a3ao  boon  preserved  in  the  matorad  biulah-gray  lower  layer. 


Pig.  97.  Changes  In  mechanical  composition  in 
connection  with  bottom  relief  in  crops  sections 
across  the  southern  portion  of  the  Polar  Basin 
Bay, 

A  — »  from  Northeast  (Nordaust)  Bank  toward  the 
ledge  of  Novaya  Zemlya  Shoal  (Sts.  1266  to  1270) j 
B  ™-  in  the  direction  of  cross  section  from  Cape 
Flora  (Mys  Flora)  to  Cape  Hope  (Hys  Zhelaniyaj 
Sts.  19U8  to  1952).  (Symbols  are  explained  in 
fig.  32). 
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Oravsl  foment  of  black  rock  a  ha»  also  boon  oboorved  to  th»  naa t  of  f-Yano 
JoMof  Land,  Th©  aandy  mud  on  a  ataep  alopa  mar  (lap©  Hop«  (Hf»  Khaltmlya) 
contains  »uoh  gravel  a  ml  shingle  of  gray  aohist  ami  light-gray  aaiMJatoiM, 
as  well  an  worm  tubs a,  oaioareeufl  rhisoroda  ami  tiny  carbonate  romaina. 

Further  to  the  east,  In  the  northern  section  of  the  Kara  ilea  (Karakoye 
wore)  the  composition  of  fragment#  includes  other  roaka  which  evidently 
have  arrived  from  the  Vi we  (ostrov  Vine)  and  liyedineniya  (oatrov  byo- 
dinoniya)  Islands  (N,  V.  Klenova,  1927). 

Typical  foaturoo  of  the  aodimont  strati  fiautic.n  in  the  Polar  Haain  Hay 
ore  the  presence  of  ocheroua  inclusions,  ferrous  layora,  dense  concretion- 
fry  interlay era  and  other  phenomena  mailing  accumulation  and  migration  of 
aosqui oxides.  On  the  slopes  of  the  depression,  the  phenomena  are  more 
aharply  pronounced  5  acme times  it  happens  that  the  brilliantly  pink  raud  of 
the  upper  layer  with  remains  of  sandy  rhitopoda  forma  a  sharp  boundary  on 
a  rough  surface  consisting  of  bluish-gray  clay '••like  mud  with  single  grains 
of  gravel  and  semi -decomposed  carbonate  remains  (St.  i960,  389  m;  fig.  98, 

1,  6  ).  At  the  31  to  3li-em  marks  of  this  core  sample,  an  irregular  strati¬ 
fication  waa  observed,  but  from  35  to  38-o.m,  a  horizontal  stratification, 
with  a  layer  of  gray  clay  with  ocherous  ring,  about  1  ram  thick  in  the 
upper  part,  lying  between  two  layers  of  fine  gravel,  sand  and  carbonate 
fragments.  On  the  southern  ledge  of  the  bay  (St.  2728,  235  m)  a  core 
sample  contained  greenish-gray  sandy  mud  from  7  to  25-cai,  which  was  inter- 
stratified  with  a  rosy-gray  clay-like  sediment  of  marl  type,  which  was 
also  found  by  us  on  the  Novaya  Zemlya  Shoal  and  in  a  section  adjacent  to  /21Q 
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Fig.  90.  Bottom  structure  of  southwestern  section 
of  live  Polar  Basin  Bay. 

1  —  slope  of  Northeast  (Nordaust)  Bankt  a  —  St. 
19U5> >  3?2  mj  boxed  core  li3  cm  long.  Stratification 
of  sediments  from  1  to  11-cm  and  from  the  21  to  28- 
cm  marks  of  cores }6  —  St.  I960,  309  mj  from  the  2 
to  22-cm  marks  of  cores.  The  pink  rnud  E>  cm  thick 
lies  on  a  coarse  surface j  2  ~  slope  on  the  extreme 
southern  ledge  of  the  Polar  Basin  Bay— St.  2728, 

23$  m;  from  the  16  to  li6-om  marks  of  cores.  Inter- 
stratification  of  greenish-gray  sandy  mud  arid  rosy- 
gray  marl. 
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tte  Control  Dbpxvnision  (¥«<Nitrftl ’naya  vpadina).  MTlw  »ax*lM  fox-wa  washed- 
up  interlayers,  it  breaks  into  uoute -angled  pieces  when  dried  core  a  ax^ 
eplit  up*  the  lay  ax*  fvsw  26  to  66«o*  of  the  ooi'e  consists  of  a  oontinuoua 
rock  which  la  (tonne,  heavy  and  nonsaiine  (fig,  9(1,  2). 

In  the  southwestern  branch  of  the  Polar  Basin  Bey  tluj  underlying  layers 
ttixj  not  disclosed,  but  the  oox*e«  x’efleot  multiple  shifts  in  the  process 
of  aediwantatiox),  Thus  u  ooiva  65*  on  long  obtained  from  the  slope  of 
Northeatit  (Noxxiauat)  Bank  (at.  1266,  290  mj  fig,  99)  hidaa  three  layax's 
of  pink  sediments}  at  10  to  12~om  and  32 -cm  of  the  lower  strata  of  pink 
layara  one  cun  observe  a  dense  dark  pink  intei*Iayer,  beneath  it,  a  bluish- 
gray  uud  with  pink  interlayers  and  spots  which  assume  a  greeniah-gray 
color  towaixi  the  bottom,  In  a  croae  section  between  Capo  Flora  (Mys 
Flora)  axxd  Cape  Hope  (itya  Zivelaniyaj  fig.  97)  the  concretionary  and  ooher- 
oua  tntex'layers  wex-xa  found  at  7  and  ll-om  of  the  cores  (two  cox*gs  -  St, 
1968,  195/25Q  m),  at  15,  19  and  26-cm  (St.  1969,  308  mj  fig.  99),  whereby 
a  transitional  layer,  in  which  the  inclusions  of  pink  mud  have  acute- 
angled  contours,  was  observed  from  16  to  27 -cm  of  the  cox^  sables.  The 
interlayer  is  undoi'lain  by  a  bluish-gray,  more  clayey  mud  with  calcareous 
inclusions,  but  between  63  and  66-cm,  a  longer  core  discloses  an  ocherous 
interlayer  consisting  of  Bandy  and  heterogeneous  mateiial  lying  on  a 
rough  surface  of  dense,  heavy  and  dark  noncarbonate  rock.  In  the  central 
section  (St.  1950,  395  m)»  the  thickness  of  the  pink  layer  decreases  to 
6  or  °oXlow®d  by  a  greenish-gray  mud  which  gradually  grows  into  a  gray 
uniform  clay-like  »ud  whose  stratification  is  not  clearly  pronounced. 
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Fig.  99.  Stratification  of  sediments 
in  the  Polar  Basin  Bay  near  the  North¬ 
east  (Nordaust)  Bank. 

1— St,  1266,  290  in j  core  6t>  cm  long.  Three 
stages  in  the  sedimentation  of  the  pink  mud 
in  the  Polar  Basin  Bay;  2— St.  19U9,  308  mj 
cores  U9  and  U5  cm  long,  Breeciated  charac¬ 
ter  of  transitional  layer  from  13.  and  17-cm 
of  the  first  core  sample  and  between  16  and 
27-cm  of  the  second  one.  Concretionary 
interlayers  between  1*3  and  li6-cm  of  the  first 
core  sample  and  at  l^-cm  of  the  second  one. 
Qcherous  interlayers  from  19  to  2lj~cm  of  the 
second  core  sample. 


In  the  northwestern  section  of  the  Polar  Basin  Bay  near  the  Shoal  of  Franz 
Josef  Land  (Zemlya  Frantsa  Isoifaj  St.  K813,  260  m;  fig.  100)  one  can 
observe  exposed  dark  gray  dense  and  heavy  mud  with  gravel  and  few  carbonate 
remains,  as  in  the  caso  of  the  adjacent  area  of  the  Northern  Plateau 
(Sevemoye  P.).  On  its  surface  lies  a  layer  of  sandy  material  with  schist 


TRAKS-130 


273/210 


and  gravel ,  then  follows  a  gray  olayey  interlayer  which  at  l5-c»  of  the 
core  is  replaced  by  a  greenish-gray  layer  out  on  the  top  by  a  pink  mud 
which  becomes  more  sandy  toward  the  surface*  On  the  eastern  slope  of  a 
shallow  ledge  (St*  K812,  193  »)  one  can  observe  interatratifioation  of 
the  upper  and  lower  layers  and  curved  fractures  between  the  layers. 

Farther  along  the  east-west  cross  section,  the  thickness  of  the  pink  layer 
increases,  but  at  the  greatest  depth  (St.  K829,  385  m)  along  the  stream 
of  Atlantic  water  penetrating  here  via  St.  Anna  Trench  (Zhelob  Svyatoy 
Anny),  the  entire  core  consists  of  sandy  mud  with  carbonate  remains,  the 
top  of  it  having  a  pink  color,  the  bottom  a  greenish-gray  color.  At 
depths  U95,  U65  and  1*19  m  (St.  K830,  K831,  K8.12)  in  the  eastern  portion 
of  the  bay,  the  thickness  of  the  pink  layer  decreases  from  10  to  3  cmj 
beneath  the  layer  lies  a  viscous  bluish-gray  mud;  at  smaller  depths,  a 
lees  viscous  mud  with  dense  interlayers:  at  the  depth  of  25?  m  (St.  K83!* 
m)  the  interlayers  are  from  11  to  12-cm  and  from  20  to  21-cmj  at  the  depth 
of  329  *  (St.  K833)  from  6  to  7*»cm  and  from  17  to  18-cm. 

Similar  variations  in  the  structure  of  sediments  are  observed  in  the  north- 
south  direction:  the  contemporary  yellowish-gray  and  greenish-gray  sedi¬ 
ment  in  the  northern  portion  (at  St.  K803  for  instance)  is  underlain  by  a 
rosy-gray  clayey  mud  with  gravel  and  carbonate  remains  without  microfauna, 
but  the  tipper  layers  contain  the  shells  of  foraminifera.  Sometimes  the 
underlying  layer  is  represented  by  a  dense  nonsaline  pinkish-gray  clay-like 
mud  (Stations  K8o5  to  K808)  and  is  covered  by  a  transitional  layer  consist¬ 
ing  of  a  mixture  of  the  upper  and  lower  sediments.  At  great  depths  the 
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Fig.  100.  Stratification  of  sediments  m  the  Polar  Basin  Bay. 

1— St.  K825,  395>  m;  the  lower  section  of  the  core  between  20  and 
36-cm.  From  20  to  22-cm  lies  a  yellowish-gray,  slightly  carbo¬ 
naceous  mud;  23  to  26-cm,  a  rosy  gray  clay-like  mud;  26  to  28  cm, 
a  ferrous  interlayer  marked  by  alternating  reactions;  29  to  36- 
cm,  a  greenish-gray  mud;  2— the  northwestern  slope:  a— St.  K813 
260  m;  from  9  to  22-cm.  Greenish-gray  mud  lies  on  a  dense  dark- 
gray  mud  with  gravel  (old)  and  containing  little  moisture.  Sandy 
boundary  layer  at  16-cm  mark;£  —St.  K812,  193  m;  between  b  to 
15-cm.  Interstratification  of  yellowish-gray  and  gray  mud. 

Curved  boundaries. 
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underlying  layer  ia  not  covered  (St,  K809,  396  a),  but  at  a  distance  to 
the  south  the  core  ended  in  a  dense  and  heavy  yellowish- gray  mud  at  the 
27 -cm  raarkj  at  a  number  of  stations  located  to  the  west  such  mud  formed 
a  separate  interlayer.  With  increase  in  depth  and  steepness  of  slope  In 
the  direction  of  Cap®  Hope  (hftrs  Zhelaniya)  one  can  observe  a  complex  and 
irregular  interstratification,  which  may  be  associated  with  landslides  of 
sediments  (St.  K62f>,  395  mj  fig®  100),  though  a  small  number  of  depth 
measurements  does  not  permit  us  to  contour  the  submarine  valley. 

A  complex  stratification  characterizing  shifts  in  the  regime  of  sedi¬ 
mentation  was  disclosed  in  the  southeastern  section  of  the  Polar  Basin 
Bay  on  the  boundary  with  the  Kara  Sea.  On  a  steep  slope  near  Cape  Hope 
(Mys  Zhelaniya),  a  poorly  sorted  sandy  mud  with  a  large  quantity  of 
gravel  and  shingle  was  deposited,  whose  thickness  sometimes  is  only  1  cm 
(St.  871,  313  m)  and  whxch  is  underlain  by  a  gray  or  bluish-gray  mud  with 
gravel  and  shingle  and  with  chitinous  worm  tubes  and  calcareous  rhizopods. 
The  cores  obtained  farther  to  the  east  (St.  872,  228  mj  St.  d7h,  198  m) 
disclose  a  replacement  down  the  core  of  bluish-gray  mud  by  a  denser 
greenish-gray  mud  or  interstratification  of  rosy-gray  light  sandy  inter¬ 
layers  (0.25  mro  thick)  with  more  clayey  ocherous  layers.  The  lower  layer 
is  represented  by  a  rosy-gray,  dense,  heavy  and  slightly  sandy  mud  with 
gravel  and  calcareous  rhizopods.  The  same  structure  of  the  upper  part  of 
core  is  observed  U0  miles  to  the  north  (St.  8?5,  310  m)j  here  a  sharp 
boundary  is  seen  at  the  6 -cm  mark  of  the  core  and  farther  down  bluish-gray 

mud  is  gradually  replaced  (to  57-cm  mark)  by  a  greenish-gray  mud  with  ocher« 
ous  inclusions. 
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The  cores  obtained  from  the  northeastern  section  of  the  Polar  Basin  Bay 
between  long,  69  and  70°  E  (M.  M.  Ermolaev,  19^8)  are  also  marked  by  a 
complex  stratification  with  concretionary  interlayers,  as  we  had  observed 
it  in  the  Kara  Sea  in  1927.  About  30  miles  to  the  east  of  the  north- 
south  cross  section  (Stations  K800,  K801,  etc.),  the  pink  mud  layer  18  cm 
thick  (St.  U5/73  B,  by  Sadkoj  according  to  M.  M.  Ermolaev)  was  underlain 
by  a  dense  layer  of  dark  gray  sediment  which  in  the  lower  part  was  inter¬ 
sected  by  a  brilliant  orange  interlayer.  An  elastic  bluish-gray  (accord¬ 
ing  to  M.  M.  Ermolaev,  a  grayish-blue)  mud  continues  to  52  cm;  from  53  to 
57-cm,  a  nonelastic  darkish-pink  mud;  and  to  the  end  of  core  (to  88-cm), 
a  blue  mud  with  dark  spots.  M,  M.  Ermolaev  attributes  the  origin  of  the 
dense  interlayers  to  a  lithogenic  process  associated  with  the  activity  of 
micro-organisms  during  the  period  marked  by  the  intrusion  of  intensified 
Atlantic  currents  in  the  northern  portion  of  the  Kara  Sea  (Karskoye  more). 
Regrettably,  the  mechanical  analysis  was  carried  out,  not  for  individual 
layers  in  the  cores  but  for  the  mean  samples  along  sections  10  cm  long. 

It  was,  in  addition,  done  by  the  Robinson  method  and  does  not  enable  us 
to  compare  the  mechanical  composition  of  cores  obtained  by  M.  M.  Ermolaev 
with  other  data  based  on  collections  obtained  from  the  Barents  Sea.  As 
the  writ&r  himself  notes,  it  is  impossible  to  establish  any  regularity  in 
the  variation  of  mechanical  composition  along  the  vertical.  Judging  from 
the  quantity  of  fractions  ranging  from  0.05  to  0.01  irnn  in  a  triangular 
diagram,  fluctuating  between  30  to  \\0% ,  the  sediment  is  represented  by 
mud  or  by  a  clay-like  mud  verging  on  mud. 
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The  graphical  presentation  of  the  mean  mechanical  composition  for  the 
sediments  of  Polar  Basin  Bay  (table  16)  shows  abrupt  variations  in  me¬ 
chanical  composition  at  depths  with  a  great  gradient,  i.e.  on  steep 
slopes,  and  the  absence  of  a  direct  link  with  changes  in  depth  (fig.  91). 
The  curve  for  particles  ranging  from  1  to  0.1  mm  in  the  sandy  mud  interval 
is  associated  with  their  lying  on  a  steep  slope  near  Cape  Hope  (Mys 
Zhelaniya).  The  same  cause  brings  about  the  appearance  of  a  bend  in  the 
curve  representing  the  particles  ranging  from  0.1  to  0.05  mm;  the  bends 
in  the  curve  representing  the  fine  silt  in  the  sandy  mud  interval  result 
from  an  excessive  inflow  of  new  material  in  connection  with  outwash 
deposits  of  fine-grained  sediments,  but  in  the  mud  interval,  in  which  the 
particles  that  are  smaller  than  0.01  mm  constitute  30  to  \x0%,  the  bends 
result  from  cementation  of  sediments  with  sesquioxides. 

22.  The  General  Pattern 

A  detailed  examination  of  the  composition  of  the  Barents  Sea  sediments 
by  individual  geomorphological  areas  enabled  us  to  clarify  a  number  of 
new  patterns  and  define  others  that  had  been  established  before.  Thus  it 
appears  that  the  distribution  by  depth  of  individual  types  of  sediments 
depends  not  as  much  on  absolute  magnitudes  as  on  the  amplitude  of  fluctu¬ 
ations  in  bottom  relief  and  on  the  steepness  of  slopes. 

As  we  had  seen  before,  on  each  topographic  feature  the  changes  in  mechani¬ 
cal  composition  of  sediments  are  influenced  by  changes  of  depth,  but  when 
comparing  individual  topographic  features  among  themselves  and  even 
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individual  areas  on  the  same  slope,  which  have  different  exposures,  and 
even  more  so  in  cases  of  areas  of  more  than  one  slope,  the  fluctuations 
in  mechanical  composition  can  be  explained  only  by  a  hydrodynamical 
setting  associated  with  the  combined  action  of  permanent  and  tidal 
currents  and  waves,  i.e.  in  hydrodynamical  activity.  Thus  for  instance, 
the  increase  in  the  size  of  material  can  be  seen  on  underwater  slopes  in 
areas  where  the  Atlantic  currents  are  generated  -  i.e.  on  the  southern 
slope  of  the  Nordkapp  Trench,  the  northern  slopes  of  the  Murman  Kanin 
and  Ousinaya  Banks,  the  western  slopes  of  the  elevation  of  CJorbovye  Islands 
(oatrova  Gorbovy)  and  on  the  Spitsbergen-Bear  Island  (Medvezhinsoye )  Shoal. 

A  considerably  smaller  rate  of  increase  in  the  size  of  sediments  is  ob¬ 
served  on  slopes  having  a  reverse  exposure,  on  the  eastern  slope  of  Hope 
Island -Spitsbergen  Shoal  (Medvezhinsko-Spitsbergenskoye  inelkovod'ye)  for 
instance,  where  the  muddy  sand  and  sandy  mud  are  deposited  at  shallower 
depths  than  on  the  southern  slopes,  and  partly  also  on  the  eastern  slope 
of  the  Central  Elevation  which  is  crossed  by  slower  flowing  Barents  Sea 
waters • 

One  oan  notice  in  various  areas  of  the  sea  that  when  the  bottom  relief 
becomes  sloping,  even  at  the  same  or  a  decreasing  depth,  rather  quiet 
zones  are  formed;  tills  leads  to  the  deposition  of  a  finer  grained  material 
(fig.  71). 

Due  to  hydrodynamical  regime,  the  sediments  having  different  types  of 
graphs  relative  to  their  raeohanical  composition  are  marked  by  a  regular 
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distribution  pattern  with  respect  to  relief.  In  areas  of  normal  sedi¬ 
mentation,  single-apex  graphs  predominate  for  the  muddy  sand  consisting 
mostly  of  coarse  silt  particles,  and  for  the  sand  having  sometimes  the 
same  composition,  but  in  areas  marked  by  enrichment  with  coarse  materials 
(on  slopes)  having  a  maximum  of  sand  particles.  In  areas  characterized 
by  normal  sedimentation,  the  graphs  for  sandy  mud  have  also  a  maximum  of 
coarse  siltj  mud  and  clay-like  mud,  a  maximum  of  silt  particles. 

As  an  example  of  sediments  characterized  by  normal  sedimentation  one  can 
mention  the  muddy  sand  of  Pre-Kanin  area,  the  sandy  mud  on  the  slopes  of 
the  Central  Elevation,  mud  at  the  eastern  end  of  the  Nordkapp  Trench  and 
on  the  Northern  Plateau  (Sevemoye  Plato),  clay -like  mud  in  the  same  areas 
and  so  on. 

A  peculiar  position  is  occupied  by  the  mud  having  a  maximum  of  fine  silt 
particles.  Such  a  graph  usually  characterizes  the  sediments  that  have 
been  deposited  in  calm  areas  and  that  become  firmly  cemented  when  in  dry 
state,  evidently  with  the  predominance  of  organic  substances.  Almost 
always  the  graphs  pertain  to  greenish-gray  sediments  having  a  peculiar 
viscous  and  lumpy  structure, 

A  detailed  morphological  investigation  of  sediments  by  binocular  micro¬ 
scope  shows  that  a  two-apex  graph  of  mechanical  composition  of  any  sedi¬ 
ment  typo  is  explained  by  the  presence  of  lumps  of  fine-grained  particles 
among  coarser  material.  It  has  been  pointed  out  more  than  once  (M,  V, 
Klenova,  19U8,  et  al.)  that  such  a  character  of  sediment  is  associated 
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with  tha  absence  of  equilibrium  between  tho  )\ydro<tynaMiaal  Minima  and  tha 
sediment.  Aa  can  ba  seen  from  tha  description  of  tha  Parents  Baa  aedi- 
manta  by  areas,  tlut  two-apex  graphs  «u\*d  tha  corresponding  struoture  of 
sediments  aw  primarily  confined  to  ceres  consisting  of  two  layers,  In 
tha  upper  layer  of  tha  coraa  one  can  distinguish  -  sometimes  visually  by 
naked  aye,  sometimea  by  binouuiar  mioroauopa,  an  admixtui'a  of  lumps  of 
the  underlying  layer  differing  from  the  upper  layer  by  its  meonanioal 
composition  and  by  oolor  (for  instance,  St.  9hl  on  the  Nurman  Shoal,  St,  /2Hj 
1012  iti  tha  Weatern  Tronoh,  St.  315  in  tha  area  of  Western  Commercial 
hanks,  St.  1091a  on  tho  Hoar  Island  Hank-Medveahinakaya  banka,  eto.). 

In  soma  001*0  aomplaa  oonaiating  of  two  layers,  eapotually  in  oaaa  tha 
diffaranoo  between  tha  oompoaition  of  tha  upper  and  lower  layers  —  whan 
tho  oolor  la  tho  a  ante,  for  instance  —  ia  small,  it  is  impossible  to 
notion  morphologically  tha  admixture  of  partiolaa  from  tha  lower  layer, 
and  tho  proaanoo  ia  expressed  only  by  a  two-apex  graph  of  moohanionl  oompo¬ 
aition  (for  inatanoa,  St.  10?0  in  tho  Naixlkapp  Tronoh,  St,  1033  on  tho 
Paraay  Elevation).  In  all  thaae  oaaes  the  bottoms  of  core  aamplea  Uido 
the  underlying  layar  of  a  different  oompoaition,  wheroaa  tha  aodiraant  of 
tho  upper  layer  haa  a  visually  irregular  struoturo. 

Increase  in  the  siaa  of  material  on  olopaa  and  tho  appearance  of  two-apex 
gi*aphs  of  mechanical  oompoaition  agrees  wall  with  the  deoroaae  in  thickness 
of  dapoaita.  Most  of  the  ahoala  of  tho  Barents  Sea  (fig,  lU)  ere  charac¬ 
terised  by  an  insignificant  thickness  of  tha  Reoont  sediments  whiah  are 
underlain  by  aodimanta  of  a  different  oompoaition  and,  sometimes,  by 
accumulations  of  outwaah  dapoaita  occurring  in  situ,  Tha  small  length  of 
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tha  cores  does  not  enable  us  to  determine  the  thioknaaa  of  the  Ueoant 
layer  In  the  entire  aisaa  subject  to  investigation,  hut  the  existing  data 
enable  ua  to  single  out  a  number  of  area*  (fly.  ,101)  whoie  the  thickness 
of  Recent  sediments  does  not  exceed  §0  om,  hut  at  times  even  10  om,  As 
can  he  seen  from  fig.  101,  tha  underlying  layer  of  sediments  hau  not  haan 
enriohad  in  tha  entire  southeastern  part  of  tha  Barents  Rea.  Kvon  on 
puaitivo  relief  elements  and  on  ateep  slopes ,  in  tha  am  a  of  Ousinaya  Rank 
and  in  Pre-Nuvaya  ?,ewiya  (frinovottomal'akiy)  Yronoh,  fox*  inatanoe,  we  have 
at  our  diapoaal  samples  with  two  layers.  With  respect  to  tha  Qualnaya 
Rank  there  are  individual  indications  hy  oaptuina  of  trawlosti  that  a  layer 
of  oluy  has  boon  found  under  a oarae-g rained  material,  hut  the  quantitative 
data  relative  to  tha  thickness  of  tha  uppo*  layer  aro  absent.  In  part, 
this  is  associated  with  the  faat  that  the  oorors  whoso  firmness  is  limited 
had  not  penetrated  the  uppor  layer  of  the  area  and  that  it  was  determined 
mainly  on  the  basis  of  samples  oollootod  by  tho  bottoragrab. 

The  ahuraotor  of  moahanioul  composition  of  sodiments  in  this  suotion  of 
the  sea  permits  us  to  oonaidor  it  as  an  ai'oa  markod  by  normal  mechanical 
differentiation  of  sediments,  i,o,  as  an  area  of  accumulation.  As  vo 
shall  see  later,  this  will  bo  confirmed  also  by  other  lithogenetio  charac¬ 
teristics  of  tha  given  ai'oa. 

Ilia  northern  slope  of  tho  Human  Bank  and  partly  tliat  of  the  Western 
Comuoreial  Banks  are  areas  marked  by  a  tliin  layer  of  Recent  sedlnients  in 
tha  Human  Bank  area.  Hoi's,  beginning  from  the  Mui'man  Coast  ( Murmansk iy 
b<m)g),  and  on  the  Murnan  Shoal,  the  Kil'din  Bank  and  in  other  areas,  tho 
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old  underlying  layers  (probably  Quaternary)  of  olay  are  flavored  only  by 
a  thin  lay oi'  (loss  than  10  m)  of  Raoant  sand  and  muddy  a  and.  At  plaoaa 
they  are  almost  oompleiely  denuded  on  the  bottom  and  oan  be  reached  every- 
where  l»y  the  boards  of  oommereial  trawl  a .  Areas  oharuoteritiad  by  a  mini¬ 
mum  thioknaaa  of  aodimonta  aro  confined  primarily  to  the  northeastern  alope 
of  tha  Varangar  Peninsula  (Varungex'halv/yu) ,  Rybaohiy  Peninsula  (poluoatrev 
Rybaohiy),  Kil'din  Island  (astrov  Kil'din)  and  alao  to  the  western*  and 
noidlmaatorn  ledges  of  the  Human  Uunk,  On  tha  whole,  tho  thioknaaa  of 
aodimonta  on  the  Merman  hank  does  not  exceed  20  om  at  depths  to  200  m  and 
inoreaaoa  to  So  am  northwestward  in  tha  direction  of  tho  Western  Gommoroial 
Banka,  Tha  aamo  (laaa  than  S’O  om)  applies  to  tha  thioknaaa  of  Raoant  sedi¬ 
ments  on  tho  aouthwaatern  alopo  of  tha  Human  Bank  to  tho  north  of  tha 
extreme  auatam  branoh  of  tha  Nordkapp  Trenah  and  at  tha  groat  deptha  along 
tho  baao  of  the  alope  of  Varonger  Island  ( Varongerhalvjffya ) .  Tha  thioknaaa 
of  Raoant  aodimonta  at  tho  entrance  to  tho  Varangor  Qulf  and  on  ita  aub- 
mrina  alopo  la  alao  inaignifioant,  where  at  plaooa  tho  old  morainic  olay 
lioa  denuded  on  tha  bottom. 

Farther  to  the  north,  ona  oan  find  aixias  characterised  by  thin  deposits 
of  Raoant  aodimonta  on  tho  Control  Elevation,  on  tho  Para ay  Elevation  and 
in  tho  area  of  the  Northern  Plateau  (Sevenioye  Plato).  On  the  Central 
Elevation  one  oan  find  a  relative  inoreaoe  in  the  thioknaaa  of  sediments 
in  the  undexvater  gulf  of  the  southeastern  section.  On  individual  ele¬ 
vations  the  thickness  deox'oaaeo  3  to  $  om.  In  a  number  of  areas  of  the 
Peraoy  Elevation,  Investigators  have  found  that  older  rocka  are  thinly  /21S 
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covered  (less  than  10  cm)  and  that  ooraa  have  disclosed  the  entire  under* 
lying  layer  on  the  whole  surface  of  tha  elevation.  Insignificant  thicknesses 
of  Recant  sediments  has  alao  bean  observed  on  the  antiro  expanse  of  tho 
Northern  Plateau  (Savamoye  Plato),  liven  in  a  deop  trench,  auoh  as  tho 
branch  of  tho  Prana -Viktoriya  Trane h,  tho  thickness  of  tho  Haoont  layer 
does  not  o,xo««*d  !>Q  cm.  In  mai\y  plaaes  on  positive  relief  elements  the 
tliicknass  is  smaller  than  10  am,  Hero,  as  we  have  obsorvod  before,  the 
outcrops  of  in  situ  sediments  have  been  disclosed  beneath  a  thin  layer  of 
Haoont  sediments  (for  instance,  at  Stations  KJJOl,  Kli86,  KJU99  on  the  under¬ 
water  slopes  of  the  White  (Kvitjrfya)  and  Viktoriya  Islands), 

On  tho  Novaya  Zeralya  Shoal  in  the  eastern  section  of  tho  sea,  a  thin  layer 
of  sediments  has  boon  found  on  tho  elevation  of  Gorbovyye  Islands  (ostrova 
Qorbovy)  and  on  the  Novaya  Zemlya  Dank  (Novozemel  *skaya  banka)  to  the  west 
of  Matochkin  Strait  (proliv  Matochkin  Shar).  To  tho  north,  the  old  sedi¬ 
ments  covering  the  underwater  slopes  of  tho  Polar  Basin  Bay  are  being  de¬ 
nuded,  Tlie  thickness  of  Recent  sediments  increases  with  depth, 

/ 

The  distribution  of  thickness  on  the  underwater  slopes  of  the  Bear-Spits- 
bergon  Shoal  (Medvezhinsko-Spitabargenskoye  melkovod'ye)  has  a  very 
typical  pattern.  Thin  belts  are  stretched  out  along  the  southeastern  and 
part  of  the  western  slopes.  The  western  part  of  the  Barents  Sea  almost 
throughout  the  Cape  Nordkapp-Bear  Island  (Bj^rn^ya)  cross  section  is 
characterized  by  a  thin  layer  of  contemporary  deposits,  A  belt  marked  by 
a  thin  layer  of  Recent  deposits  (10  to  12  cm),  which  Gavel's  an  area  of  the 
Western  Commercial  Banks,  extends  also  along  the  submarine  threshold 
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separating  the  Boar  Island  (Medvozhinskiy)  Trench  from  the  great  depths 
of  the  Greenland  Sea,,  At  places  the  thickness  of  Reaent  sediments  is 
less  than  10  cm*  At  the  base  of  the  Bear  (Medvezhinskoye) -Spitsbergen 
Shoal,  the  thickness  increases  to  20  to  50  cm.  A  gradual  increase  in  the 
thickness  can  also  be  established  in  a  westward  direction,  as  well  as  in 
the  central  part  of  the  Western  Trench. 

Thus  the  material  discussed  with  respect  to  the  Barents  80a  enables  us  to 
single  out  two  types  of  areas  marked  by  a  very  thin  section  of  Recent  sedi¬ 
ments:  first  of  all,  the  surface  and  submarine  slopes  of  positive  relief 
elements  -  the  Murman  Bank,  the  Central  Elevation,  the  Novaya  Zemlya  Shoal 
(Novozemel'skoye  melkovod'ye)  and  the  bank  of  Qorbovyye  Islands  (ostrova 
Gorbovy),  the  Persey  Elevation  and  the  bottom  elevations  connected  with 
it,  the  Northeast  (Nordauat)  Elevation $  secondly,  the  depression  areas  of 
the  Northeast  (Nordaust)  Elevation,  the  Polar  Basin  Bay,  the  Franz-Viktoriya 
Trench  and  a  portion  of  the  western  end  of  the  Bear  Island  (Medvezhlnskiy) 
Trench. 

As  was  already  pointed  out,  in  many  instances  the  thin  section  of  Recent 
sediments  determined  on  the  basis  of  cores  consisting  of  two  layers  agrees 
with  the  poorly  sorted  material  and  the  two-apex  graphs  of  mechanical 
composition.  One  can  think  that  the  thinness  of  sediments  on  the  positive 
relief  elements  and  on  steep  slopes  is  determined  by  the  active  hydro- 
dynamical  regime  when  water  movements  wash  away  the  sediments  that  had 
been  deposited  before. 
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The  active  erosion  of  the  fine-grained  material  from  the  sediments  on  the 
positive  relief  elements  is  well  defined  by  the  distribution  of  sand 
particles  (1  to  0.1  mm).  The  graph  for  sand  particles  (fig.  102)  demon¬ 
strates  that  the  quantity  of  sand  in  the  cores  that  have  been  analyzed 
does  not  always  increase  toward  the  coast.  The  quantity  of  sand  particles 
exceeding  5 0 %  is  found  in  a  narrow  coastal  belt  on  the  slope  of  the  Nord- 
kapp  Trench  and  on  the  steep  slope  of  the  Northern  Shoal  of  Novaya  Zemlya 
near  Cape  Hope  (Mys  Zhelaniya),  as  well  as  on  individual  elevations  of 
the  Murman  Shoal  (Murmanskoye  melkovod'ye).  A  similar  enrichment  of  sand 
particles  is  observed  on  the  Kanin  Bank  (Kaninskaya  banka)  at  depths  of 
approximately  100  m,  on  its  slope  leading  to  the  Central  Depression  as 
far  as  300  m  and  on  the  southern  and  western  slopes  of  the  Goose  Bank 
(Gusinaya  banka).  Sand  particles  constitute  more  than  £ 0 %  of  sediments 
in  the  Pechora  Sea  (Pechorskoye  more)  to  the  north  of  Pechora  estuary  and 
in  smaller  individual  areas  -  namely:  on  the  Persey  Elevation  and  Bank, 
on  the  slope  of  Nordbruk  Island  (ostrov  Nordbruk)  and  on  the  western  slope 
of  Bear-Spitsbergen  Shoal  (Medvezhinsko-Spitsbergenskoye  melkovod'ye). 

A  considerable  enrichment  of  sand  particles  -  from  20  to  $0%  -  is  observed 
in  the  entire  southeastern  part  of  the  Barents  Sea,  except  for  the  Pre- 
Novaya  Zemlya  (Prinovozemel 'skiy )  Trench  and  a  muddy  spot  in  the  Zakolguyev 
area  (area  beyond  the  Kolgujev  Island.  Tr,),  The  same  situation  exists  on 
the  northern  slope  and  on  the  surface  of  the  Kanin  (Kaninskaya),  Murman 
(Murmanskaya)  and  Goose  (Gusinaya)  banks,  on  the  Bear-Spitsbergen  Shoal 
(Medvezhinsko-Spitsbergenskoye  melkovod'ye),  on  almost  the  entire  surface 
of  the  Northern  Shoal  of  Novaya  Zemlya,  on  the  Persey  Bank  and  in 
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individual  areas,  for  instance  on  the  Central  Elevation  and  elsewhere. 

A  diminution  of  sand  particles  in  the  sediments  is  observed  in  the  peri¬ 
pheries  of  the  mentioned  areas.  However,  sediments  containing  from  10 
to  20  %  of  sand  are  rather  widely  distributed.  They  cover  the  bottom  of 
the  Murman  Shoal  (Murmanskoye  melkovod 'ye),  the  area  of  the  Western 
Commercial  Banks  (Zapadnyye  promyslovyye  banki),  the  eastern  slope  of  the  /217 
Central  Depressions,  the  northern  portion  of  the  Novaya  Zemlya  Shoal 
( Novozemel ' skoye  melkovod 'ye )  and  are  widely  distributed  over  the  surface 
of  the  Central  and  Persey  Elevations,  especially  on  its  southeastern  ledge. 

As  the  distance  from  the  centers  of  these  areas  increases,  the  quantity  of 
sand  particles  rapidly  becomes  nil  and  the  sediments  containing  from  to 
10$  of  particles  ranging  from  1  to  0.1  mm  form  only  a  narrow  belt  around 
the  areas  enriched  with  the  particles. 

The  Central  and  Northeast  (Nordaust)  Depressions,  almost  throughout  the 
entire  expanse  of  the  Northern  Plateau  (Severnoye  Plato),  except  for  the 
areas  adjacent  to  islands  and  in  the  Western  Trench  are  covered  by  sedi¬ 
ments  containing  a  small  quantity  of  sand  particles,  despite  their  differ¬ 
ing  mechanical  composition.  This  in  all  probability  attests  to  their 
local  origin.  As  to  the  coastal  areas,  it  can  be  assumed  that  the  source 
of  sandy  material  lies  in  the  products  resulting  from  destruction  of  coast¬ 
al  rocks  which  are  gradually  broken  up  and  sorted  by  the  sea  waves.  However, 
such  an  assumption  does  not  explain  the  enrichment  of  positive  relief  ele-  /2l8 
ments  with  sand  material  at  considerable  depths.  Here,  as  correctly  pointed 
out  by  V.  P.  Zenkovich  (1938)  with  respect  to  the  Goose  (Gusinaya)  and 
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Fig.  102.  Distribution  of  sand  particles  ranging 
from  1  to  0.1  mm  in  the  Barents  Sea. 
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other  banks  in  the  southern  portion  of  the  Barents  Sea,  the  older  rocks 
eroded  as  a  result  of  fluctuations  in  sea  level  can  serve  as  a  source  of 
sand  material. 

Comparing  the  charts  showing  the  thickness  and  distribution  of  sand 
particles  (fig.  101  and  102),  one  can  notice  the  differences  in  the  areas 
characterized  by  a  thin  section,  which  were  discussed  above.  On  positive 
relief  elements  (for  instance  on  the  Murman  Bank,  on  the  slope  of  Bear 
(Medvozhinskoye )  Shoal,  on  the  Central  Elevation  and  on  the  Persey  Bank 
and  elsewhere),  the  thinness  of  Recent  sediments  is  accompanied  by  an 
enrichment  in  sand  particles.  In  depressions  the  quantity  of  sand  parti¬ 
cles  is  very  small  and  the  thinness  of  Recent  sediments  is  not  explained 
by  erosion  of  older  sediments  but  by  a  slow  rate  of  sedimentation. 

The  mentioned  distribution  of  sand  particles  attests  to  the  fact  that  the 
concept  of  the  great  role  played  by  ice  in  the  transport  of  sediments  has 
been  exaggerated  to  a  considerable  degree.  An  increase  in  the  quantity  of 
sand  particles  is  observed  without  any  connection  with  the  distribution 
and  melting  of  ice  and  can  be  well  explained  by  the  reciprocal  action  of 
hydrodynamic al  regime  and  bottom  relief. 

When  examining  the  distribution  of  a  more  ooarae-grained  material,  suoh 
as  gravel  and  small  shingle  (the  size  of  particles  exceeding  1  ran),  in  the 
sediments,  Vd  can  find  (fig.  10,3)  that  the  enrichment  of  the  sediments 
with  these  components  is  also  associated  primarily  with  tho  areas  charac¬ 
terized  by  active  hydrodynamiool  regime  and  erosion  of  old  sediments.  A 
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great  quantity  of  gravel  (more  than  $0%  and  from  20  to  $0%)  has  been 
found  in  the  vicinity  of  islands  and  on  steep  slopes:  at  Cape  Hope  (Mys 
Zhelaniya) ,  near  Cape  Nordkapp,  at  Cape  (Mys )  Svyatoy  Nos,  near  individual 
capes  of  Novaya  Zemlya,at  the  White  Island  (Kvit/ya  or  ostrov  Belyy)  and 
elsewhere,  as  well  as  on  the  submarine  slopes  of  the  Western  Spitsbergen 
and  the  Bear-Spitsbergen  Shoal  (Medvezhinsko-Spitsbergenskoye  melkovod'ye). 
Sediments  containing  the  same  amount  of  gravel  are  found  at  places  on  the 
Central  Elevation,  on  the  northeastern  spur  of  the  Persey  Elevation,  in 
the  Pechora  Sea  (Pechorskoye  more),  on  the  banks  of  Qorbovyye  Islands 
(ostrova  Qorbovy),  and  so  on.  In  addition  to  the  mentiorad  areas,  a 
noticeable  quantity  of  gravel  (from  1  to  1050  was  observed  in  the  Pre- 
Kanin  area,  in  the  coastal  belt  of  the  Murman  Shoal  (Murmanskoye  melko¬ 
vod'ye),  near  Novaya  Zemlya,  on  the  Central  Elevation,  especially  in  its 
western  portion,  and  on  the  southeastern  spur  of  the  Persey  Elevation. 

Thus,  the  groat  amount  of  gravel  is  not  associated  with  the  distribution 
of  ice  but  it  agrees  well  with  the  thinness  of  Recent  deposits  on  the 
positive  elements  of  bottom  relief. 

Also  the  distribution  of  coarse  fragments,  such  as  shingle  and  pebble 
(stones)  is  subjected  to  the  same  rule  (fig.  10ii).  Qreat  quantities  of 
stones  caught  by  trawl  and  bottomgrab^-  have  been  observed  on  the  slopes 
of  the  Bear-Spitabergon  Shoal  (Medvezhinsko-Spitsbergenskoyo  melkovod'ye) 
on  the  northeastern  spur  of  the  Persey  Elevation,  on  the  Persey  Bank  near 

^litotemination  of  the  weight  of  atones  in  samples  taken  by  bottomgraba  (on 
1  m*  area)  and  the  evaluation  of  the  number  of  stones  collected  by  trawls 
was  not  done  during  all  the  cruises.  Those  data  are  incomplete  and  they 
permit  us  to  draft  only  a  rough  scheme  as  to  the  distribution  of  coarse 
fragments. 


Mm 
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Cape  Hope  (Mys  Zhelaniya)  and  on  the  bank  of  Gorbovyye  Islands  (ostrova 
Gorbovy ) .  Individual  areas  rich  in  coarse  fragments  have  been  found  in 
the  Pechora  Sea  (Pechorskoye  more),  on  the  slopes  of  Goose  (Ousinaya) 

Bank,  on  the  Kanin  and  Murman  Banks.  In  areas  where  mud-like  sediment 
accumulates  in  depressions,  as  well  as  in  the  well  sorted  sand  sediments 
on  the  Murman  Shoal  and  in  Pre -Kanin  area,  rock  fragments  are  seldom  found. 

The  composition  of  boulders  demonstrates  (M.  V.  Klenova,  1937)  that  each 
relief  element  of  the  Barents  Sea  plain  is  characterized  by  a  peculiar 
collection  of  rocks.  On  the  basis  of  the  data  collected  by  V.  P,  Zenko- 
vich^  we  have  preliminarily  singled  out  types  of  boulders  of  the  Murman 
Shoal,  the  Bear-Spitsbergen  Shoal  (Mcdvezhinsko-Spitsbergenskoye  melko- 
vod'ye),  Franz  Josef  Land,  Novaya  Zemlya,  the  Pechora  area,  the  Pre-Kanin 
area,  the  Central  Elevation  and  the  deep  region  (fig.  105,  a  to  z).  Also 
the  presence  of  a  special  arrangement  peculiar  only  to  the  Central  Ele¬ 
vation,  the  Central  Plateau  (depth  complex)  and  certain  other  relief 
elements  underscores  the  assumption  that  rocks  are  found  nearby  and  that 
the  effect  of  ice  on  the  transfer  of  coarse  materials  is  relatively  weak 
in  comparison  to  the  generally  accepted  view. 


The  investigation  of  boulders  was  done  jointly  with  7.  P,  Zenkovioh. 


Fig,  103.  Distribution  of  gravel  and  small  shingle  in  tha 
godiments  of  the  liaranta  Saa  (fragments  exceeding  1  win). 

Key,  Loft-hand  oar  war  at  the  bottom  of  figure! 

Qx'avel  smaller  than  10  mm. 

Lees  than  0,5#  is  not  talcon  into  consideration. 
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Pig,  Distribution  of  ooarao  material,  auoh  aa  shingle 

and  pebble  (a  tone  a)  in  tha  Barents  Sea. 
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The  vpiaation  on  the  a^e  of  the  sediment#  that  underlie  the  Reoant  deposit# 
aha.U  ha  di#Gu##ad  later  (iw  a  eeeUon  on  atratifieution),  However, 
whan  comparing  the  data  a#  to  the  thieknea#  and  weehanioai.  eompoaition 
of  the  sorfao#  layer  on  variant)  relief  element#  with  the  origin  of  the 
elements,  wo  eon  determine  the  oharaoter  of  the  lateai  movements  on  the 
Rarenta  Uaa  plain  with  a  oonaidarahla  dearee  of  aaauranee  (fie*  U)&)«  in 
addition  to  tho  continent  aVnti  the  northern  ooaat  of  Fenno«3oandia, 
RpHaborRen,  Prana  do#@f  hand  and  other  ialanda,  aa  well  aa  Novuye  ?.amlya , 
the  northern  ahoul  of  Novaya  ftemlya  oan  ho  aaaignad  to  tho  Rroup  of  ele¬ 
vated  arena «  Tho  thinness  of  Recent  sedimenta,  enriolunent  with  aaiul 
particlaa  and  tho  diversity  in  the  composition  of  Ova  underlying  layer, 
which  refloat  the  composition  of  in  situ  material,  support.  thia  supposition. 
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The  entire  region  of  the  Bear-Spits bergen  Shoal  (Medvezhinsko-Spitsbergen- 
skoye  melkovod'ye),  where  intense  erosion  of  the  underlying  layers  is 
taking  place  at  the  present  time,  especially  on  steep  slopes,  can  be  con¬ 
sidered  as  an  area  of  Recent  elevation.  The  fact  that  the  in  situ  eroded 
material  lies  near  the  surface  on  the  slopes  of  King  Karl  Islands  (Kong 
Karls  Land  or  Kongs/ya),  Viktoriya  Island  (ostrov  Viktoriya)  and  the 
Persey  Bank  on  the  Northern  Plateau  indicates  to  us  that  the  process 
occurs  in  the  same  direction.  As  was  pointed  out,  the  underlying  layers 
have  been  found  only  on  the  slopes  of  the  Persey  Bank,  especially  on  the 
steep  slope  leading  to  the  Franz-Viktoriya  Trench.  Therefore  it  would 
perhaps  be  more  correct  to  consider  the  area  as  being  characterized  by  a 
relative  elevation.  The  latter  group  includes  the  Persey  Elevation,  the 
Northeast  (Nordaust)  Bank,  the  Central  Elevation,  the  elevation  between 
the  northern  portion  of  the  Central  and  the  Northeast  (Nordaust) 
Depressions,  the  area  of  the  Central  Plateau,  the  Murman,  Kanin  and 
Goose  Banks  (Gusinaya  banka).  The  underlying  layer,  which  appeared  to 
be  denuded  in  some  core  samples,  indicates  the  presence  of  a  diverse  compo¬ 
sition  of  eroded  material  in  certain  locations.  These  areas,  adjacent  to 
the  Central  Depression  of  the  Barents  Sea,  can  be  considered  only  as  areas 
of  a  relative  elevation  against  the  general  background  of  depression.  The 
Central  and  Northeast  (Nordaust)  Depressions,  the  Western  Trench,  the 
Pechora  area,  the  northern  trench  of  Novaya  Zemlya  (Severo -Novozemel ' skiy 
zhelob)  separating  the  northern  shoal  of  Novaya  Zemlya  from  the  coastal 
areas  of  the  island  are  assigned  by  us  to  depression  areas.  Also  the  area 
of  the  Northern  Plateau,  which  is  connected  with  the  depressions  of  Franz- 
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Viktoriya  Trench,  of  the  Polar  Basin  Bay  and  others  merging  with  the 
slope  of  the  Arctic  Pasin  and  marked  by  intense  sagging  have  to  be  con¬ 
sidered  as  depression  areas.  Evidently,  the  sagging  in  the  Kolguyev  area, 
at  the  western  spur  of  the  Murman  Bank  and  in  the  area  of  the  Western 
Commercial  Banks  (Zapadnyye  Promyslovyye  banki)  occurs  at  a  considerably 
slower  pace. 

While  examining  the  distribution  of  sediments  on  the  surface  of  the  Barents 
Sea  Plain  by  profiles  and  individual  areas,  we  had  the  opportunity  to 
notice  that  each  characteristic  of  the  mechanical  composition  of  the  sedi¬ 
ments  conforms  with  the  physical-geographical  conditions  of  their  depo¬ 
sition  and,  most  of  all,  with  the  morphology  of  individual  elements  and 
the  character  of  slope  determining  the  hydrodynamical  regime.  These  rules 
have  been  established  long  ago,  but  the  vast  material  utilized  in  de¬ 
scribing  the  Barents  Sea  floor  enabled  us  to  define  them  more  closely. 

In  addition  to  the  close  link  between  the  mechanical  composition  of  sedi¬ 
ments  and  the  conditions  of  their  deposition,  numerous  analyses  enabled 
us  to  detect  the  meaning  of  the  reciprocity  (interchange)  existing  between 
individual  particles  which  we  divide  a  sediment  into  when  carrying  out 
mechanical  analysis. 

The  graphs  of  the  mean  mechanical  composition  by  individual  areas,  for 
which  there  have  been  from  31  to  166  analyses  per  area  (altogether  l£66 
analyses)  utilized,  demonstrate  the  regular  character  of  the  reciprocity 
(interchange).  Two  basic  types  of  graphs  were  established.  In  certain 
areas  the  increase  in  silt  particles  (less  than  0.01  mm)  is  accompanied 
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by  a  uniform  decrease  or  corresponding  increase  of  other  particles.  This 
is  well  expressed  on  the  Kanin-Kolguyov  Shoal,  the  Central  Plateau,  in 
the  Northeast  (Nordaust)  Depression  and,  to  a  slightly  smaller  degree,  in 
the  Pechora  area  (fig.  h3  and  91).  With  the  increase  in  the  quantity  of 
silt  particles  in  the  areas,  the  quantity  of  sand  and  coarse  silt  particles 
decreases  uniformly,  and  the  quantity  of  fine  silt  (0.05  to  0.01  mm) 
increases  uniformly.  In  other  areas,  changes  in  the  quantity  of  coarse 
silt  particles  do  not  occur  uniformly  with  an  increase  of  silt  particles. 
Here,  in  turn,  one  can  single  out  several  specific  types  of  graphs.  Thus, 
in  the  Nordkapp  Trench,  in  the  Pre-Kanin  area,  on  the  Central  Elevation, 
on  the  slope  of  Spitsbergen  and  the  Polar  Basin,  in  the  Bear  Island 
(Medvezhinskiy)  Trench  and  in  the  Polar  Basin  Bay  (fig.  35,  60,  7h,  and 
91),  the  curve  characterizing  the  composition  of  sand  particles  (1  to  0.1 
mm)  forms  a  convexity  in  the  interval  of  muddy  sand  or  sandy  mud  (from  10 
to  20$  of  particles  smaller  than  0.01  mm),  this  attests  to  a  supplementary 
inflow  of  sand  material,  which  has  evidently  been  washed  off  the  steep 
slopes.  In  a  number  of  graphs,  an  increase  in  sand  particles  is  also 
accompanied  by  an  increase  in  the  quantity  of  coarse  silt  particles  (the 
Nordkapp  Trench,  Central  Elevation,  underwater  slope  of  Spitsbergen;  fig. 
35,  60,  and  7U). 

Sometimes  with  a  uniform  increase  in  the  quantity  of  sand  particles,  when 
the  material  is  being  broken  up,  the  quantity  of  coarse  silt  increases, 
most  frequently,  in  the  muddy  sand  and  coarse-grained  sandy  mud  interval. 
This  is  observed  on  the  Human  Shoal,  on  the  Murman  Bank,  in  the  area  of 
Western  Commercial  Banks  (Zapadnyye  promyslovyye  banki),  on  the  Goose  Bank 
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(Quainaya  banka)  (fig.  3i >)»  where  the  quantity  of  coarse  silt  inoraasea, 
which  occurs  also  in  a  more  fine-grained  sandy  mud  interval;  on  the  shoal 
of  the  southern  and  northern  islands  of  Nov&ya  Zemlya,  on  the  Bear  Island- 
Spitsbergen  Shoal  (Medvezhinsko-Spitsbergenskoye  melkovod'y©)*  on  the 
Northern  Plateau  and  in  the  area  of  the  Central  Depression  (fig.  60„  7ii 
and  91)  the  quantity  of  fine  silt  sometimes  changes  by  degrees,  increasing 
in  the  sandy  mud  or  mud  interval,  but  sometimes  increasing  uniformly  with  /22h 
an  increase  in  the  quantity  of  particles  smaller  than  0.01  mm* 

Tiie  appearance  of  definite  points  causing  the  delineation  of  curves 
characterizing  the  mean  mechanical,  composition  enables  us  to  state  that 
the  complex  character  of  curves  having  numerous  bends  reflects  the  inflow 
of  new  material  during  the  process  of  normal  mechanical  differentiation 
and  sorting  of  sediments  by  their  mechanical  composition.  The  complex 
curves  of  mechanical  composition  are  primarily  characteristic  of  the  areas 
consisting  of  slopes  which  are  being  actively  eroded  and  of  areas  where  in 
situ  materials  lie  nearby. 

The  most  complex  graphs  are  confined  to  the  Nordkapp  Trench,  the  Murman 
Bank,  the  area  of  Western  Commercial  Banks  (Zapadnyye  promslovyy©  banki), 
the  Qcose  Bank  (Quainaya  banka),  the  Central  Elevation,  the  Bear -Spits¬ 
bergen  Shoal  (Medvezhinsko-Spitsbergenskoye  melkovod ' ye )  and  partly  to 
the  Persey  Elevation,  the  Northern  Plateau,  the  Western  Trench  and  to  the 
Polar  Basin  Bay.  The  absence  of  sufficiently  detailed  data  on  the  hydro- 
dynamical  regime  of  bottom  waters  does  not  permit  us  to  associate  the 
peculiarities  of  mechanical  composition  of  sediments  with  the  characteristics 
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of  hydrodynamical  regime,  except  for  the  very  general  comparisons  mentioned 
above  when  describing  the  areas. 

In  order  to  describe  completely  the  mechanical  composition  of  sediments,  it 
is  also  necessary  to  have  data  for  the  composition  of  particles  smaller 
than  0.01  mm,  because,  according  to  the  accepted  method,  the  particles  in 
the  usual  process  of  analysis  are  eliminated  by  means  of  elutriation.  For 
a  number  of  the  Recent  and  the  underlying  sediments  in  the  Barents  Sea  one 
can  utilize  to  a  degree  the  data  of  analyses  obtained  by  the  pipette  method 
The  methodical  studies  by  M.  V.  Klenova  and  K.  A.  Rachkovska  (1933)  of  sedi 
ments  in  the  open  part  of  the  Motovski  Gulf  (Motovskiy  zaliv)  demonstrated 
that  the  resultant  quantity  of  particles  smaller  than  0.01  mm,  obtained  by 
the  pipette  method,  always  exceed  the  quantity  of  the  fragments  determined 
by  the  elutriation  method  using  the  microscope  to  control  the  grain  size. 

The  ratio  changes  with  the  various  methods  of  preparing  a  material  for 
analysis,  but  it  remains  similar  for  sediments  having  a  related  mechanical 
composition  if  the  preparation  is  the  same.  For  the  muddy  sand  and  the 
sandy  mud  of  the  Motovski  Gulf  (Motovskiy  zaliv),  it  equals  0.66  at  moisten 
ing,  and  0«li2  if  before  elutriation  the  sample  is  preliminarily  moistened 
for  several  days,  but  for  the  analysis  by  the  pipette  method  the  material 
must  be  boiled  for  one  hour.  The  boiling,  as  it  was  also  demonstrated  for 
the  elutriation  method  (M.  V,  Klenova,  1926),  increases  by  1.5  times  the 
quantity  of  particles  that  are  smaller  than  0.01  mm.  As  could  be  expected, 
the  larger  particles  are  subjected  to  disaggregation,  which  leads  to  an 
increase  in  the  quantity  of  particles  ranging  from  0.01  to  0,001  mm,  where¬ 
as  the  quantity  of  smaller  particles  changes  insignificantly,  sometimes 
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even  decreasing,  which  is  evidently  the  result  of  coagulation. 

In  order  to  clarify  the  composition  of  the  tiny  sediment  particles  in 
the  Barents  Sea,  in  addition  to  the  Motovski  Gulf  (MotovskLy  zaliv),  we 
have  at  our  disposal  the  analyses  of  the  surface  and  the  underlying  layers 
of  sediments  on  the  Murman  Shoal  (L.  A.  Iastrebova-Lidova,  191*8),  where 
the  investigations  dealt  with  the  muddy  sand,  the  sandy  mud  and  the  old 
marl  (gray  clay),  and  also  analyses  of  the  sandy  mud  from  the  Bear  Island 
Bank  (Medvezhinskaya  banka)  St.  1893,  197  m),  the  Central  Plateau  (St. 
1060,  269  m),  analyses  of  layers  of  a  core  taken  from  the  Polar  Basin  Bay 
(St.  K82l*,  1*22  m),  analyses  of  mud  obtained  from  the  Novaya  Zemlya  Trench 
(Novozemel 1 skiy  zhelob)  (St.  371,  181  m)  and  from  the  slope  of  the  Polar 
Basin  (St.  K79l*»  231  m).  In  other  words,  they  shed  light  on  various  areas 
of  sedimentation  (table  17). 

Despite  differences  in  the  conditions  of  sedimentation  and  certain  differ¬ 
ences  in  methods,  the  listed  data  enable  us  to  notloe  a  number  of  rules: 

(1)  the  quantity  of  fragments  smaller  than  0.01  mm  and  determined  by  the 
summation  of  individual  fragments  always  exceeds  the  results  obtained  by 
analysis  based  on  the  standardized  method  of  the  Marine  Geological 
Laboratory  by  controlling  the  size  of  grains  with  the  aid  of  microscopes; 

(2)  changes  in  the  mechanical  composition  of  sediments  consisting  of 
fragments  smaller  than  0,01  mm  and  baaed  on  the  same  method  are  reflected 
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Table  17 


MECHANICAL  COMPOSITION  OF  THE  TINY  SEDIMENT  PARTICLES 

BY  THE  PIPETTE  METHOD.1 


IN  THE  BARENTS  SEA 


Stations 

306, 

21U  m 

263, 

212  m 

0  ->a 

«• 

3 

258, 

129  m 

1060, 
269  m 

1893, 
197  m 

Quantity  of  fractions 
smaller  than  0,01  mm  by 
the  method  of  elutri- 
ation  in  percentages 

9.3 

9.9 

11.1 

II.I4 

17.7 

22.2 

Fragments  in  rams 

greater  than  1 

(0,06) 

(0,31) 

(1,81*) 

(0,514) 

04,17) 

0,0l4 

from  1  to  0,1 

5,U3 

8,89 

22,79 

3,86 

9,51 

l,l4l 

'*  0,1  to  0.0I2 

8U,53 

81,36 

59,35 

87,80 

68,32 

714,17 

'•  0.01  to  0.005 

3,85 

6,53 

3,76 

2,31 

7,67 

10,3? 

"  0.005  to  0.001 

3,59 

0,18 

8,37 

2,09 

8,149 

8,UU 

»  0,001  to  0.0005 

0,09 

1,98 

0,914 

0,514 

1,014 

0,29 

smaller  than  0.0005 

2,51 

1,06 

14,79 

3,U0 

14,97 

5,26 

— 

100,0 

100,0 

100,0 

100,0 

100,0 

100,0 

•t 

Stations  306,  236,  LU7*  258*  210  and  216  were  analyzed  by  L„  A, 
laatrebova  (19U8),  stations  1060  and  K82U  by  M.  A.  Viselkina,  1893  by 
V.  M.  Ratynakiy,  371  by  M.  V,  Klenova,  K79h  -  the  coarse  fragments  by 
I.  K.  Ivilov,  colloidal  fragments  -  by  0.  M.  Ponomareva. 

2 

Summation  was  obtained  from  the  magnitudes  of  fragments  ranging  from 
0.05  to  0,01  mm,  which  was  based  on  the  pipette  method  of  weighing,  and 
ranging  from  0.01  to  0,05  mm,  based  on  the  method  of  difference. 

According  to  methodological  research  (M,  V.  Klenova  and  K,  A.  Rachovskaia, 
1933)i  the  numbers  obtained  for  the  fragments  by  the  use  of  the  pipette 
method  are  most  inaccurate. 
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210, 

216, 

3733 

K794U, 

Stations 

127  m 

117  m 

X82ii,  422  m 

181  m 

231  ra 

Thickness  in  cm 

Lower  layer 

1  to  3 

11 

20 

30 

40 

Upper  layer 

Quantity  of 
fractions  smaller 
than  0.01  mm  by 
the  method  of 
elutriation  in 
percentages 

39,6 

32,8 

1 

10,6 

47,3 

1 

1 

44,9 

46,2 

1  1 

4o,o 

i 

43,4 

39,4 

Fragments  in  mra: 
greater  than  1 

(0,63) 

(0,92) 

(0,01) 

(0,11) 

No 

(0,22) 

No 

No 

Traces 

from  1  to  0.1 

4,91 

6,7li 

1,18 

1,42 

CO 

ITv 

o 

3,68 

1,24 

6,86 

2,0 

"  0,1  to  0.01 

lilt,  50 

51, 81i 

90,10 

46,71 

39,85 

47,74 

49,20 

36,39* 

62,6 

*  0,01  to  0.005 

9,66 

9,08 

13,81 

9,09 

19,74 

10,93 

14,29 

j-34,99 

21,20 

»'  0.005  to  0.001 

16,56 

20,67 

20,99 

23,29 

29,38 

20,64 

22,78 

«  0.001  to  0.0005 

7,10. 

li,ll 

li,92 

7,76 

6,91 

11,12 

6,86 

11, 326 

8,97 

smaller  than  0.C005 

16,96 

11,96 

9,0U 

1 

11,77 

11,94 

9,89 

9,67 

8,848 

— — 

100,0 

100,0 

! 

100,0 

100,0 

100,0 

100,0 

100,0 

100,0 

100,0 

3 

Division  has  boon  dona  by  lengthy  elutriation  with  a  view  accumulating  tiny  parti¬ 
cles  for  their  further  investigation. 

^The  analysis  haa  been  computed  from  the  usual  mechanical  analysis  by  moans  of 
elutriation  controlled  by  the  microscope  and  the  quantitative  elimination  of  sub- 
colloidal  and  colloidal  fragments  by  centrifugation  after  the  preliminary  elimi¬ 
nation  of  carbonates |  salts  and  absorbed  bases. 

'’The  sum  of  fragments  ranging  from  0,05  to  0,01  mm  and  determined  by  means  of 
weights |  and  from  0.1  to  0.09  mm  computed  from  the  difference. 

^Fragments  from  0,001  to  0,0001  mm 
^Fragments  from  0,001  to  0.0002  mm 
^Fragments  smaller  than  0.0001  mm 
Fra^aents  smaller  than  0,0002  mm 


'PiSKTp^yi^F^'''’ 
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Table  18 

COMPOSITION  OF  FRAGMENTS  SMALLER  THAN  0.01  MM  IN  THE’  BARENTS  SEA  (COMPUTATION) 

I.  The  Upper  Layer  of  Cores 


Stations 

306 

236 

11*7 

258 

1060 

1893 

371 

K821* 

K791* 

Depth  in  m 

211* 

212 

160 

129 

269 

197 

181 

1*22 

231 

Quantity  of 
fragments  smaller 
than  0.01  mm  by 
the  method  of 
elutriation  ...... 

9,3 

9,9 

11,1 

11,1* 

17,7 

22,2 

1*3,1* 

1*1,6 

35,1* 

Fragments  in  tan: 

from  0,01  to  0.005 

38,3 

67,0 

21,0 

27,8 

31*,  6 

1*2,9 

|63,2 

28,1* 

J*9,9 

"  0.005  to  0.001 

35,8 

1,8 

1*6,9 

25,1 

38,3 

31*, 7 

1*3,0 

«  0.001  to  0.0005 

0,9 

20,3 

5,3 

6,1* 

1*,7 

0,8 

20, 71 

10,1 

2l*,02 

smaller  than  0.0005 

25,0 

10,9 

26,8 

1*0,7 

22,1* 

21,6 

16,13 

18,5 

16,1^ 

Quantity  of 
fragments  smaller 
than  0.01  nan  by  the 
pipette  method  .... 

lo,  ou 

9,75 

17,86 

8,31* 

22,17 

21*,  38 

51*, 75* 

1*8,72 

35, l*6 

1 

Fragments  from  0,001  to  0,0001  mm 

2 

Fragments  from  0,001  to  0.0002  mm 
^Fragments  smaller  than  0,0001  mm 

fragments  smaller  than  0,0002  mm 

£? 

?3um  of  fragments  obtained  by  lengthy  elutriation 

^Fragments  smaller  than  0,01  wan,  obtained  by  analysis  on  the  basis  of  the 
method  of  elutriation  controlled  by  the  microscope. 
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II.  Tbs  Lover  Layer  o,t'  Cores 


Stations 

210 

216 

K026 

Depth  in  m 

127 

117 

622 

Thickness  in  cm 

■»*» 

11 

20 

30 

60 

Quantity  of  fragments  smaller 
than  0.01  mm  by  the  method 
of  elutriation 

39,6 

32,8 

67,3 

66,5 

66,2 

60,0 

Fragments  in  mm: 

from  0.01  to  0.005 

19,1 

12,3 

17,5 

26,6 

22,6 

26,6 

"  0.005  to  0.001 

32,7 

50,2 

66,6 

62,5 

62,5 

62,5 

••  0.001  to  0.0005 

16,7 

10,0 

16,9 

10,9 

22,9 

12,8 

smaller  than  0.0005 

33,5 

27,5 

22,8 

20,2 

12,2 

18,1 

Quantity  of  fragments  smaller 
than  0.01  ran  by  the  pipette 
method 

50,59 

61,62 

51,87 

59,57 

68,58 

53,56 

in  accordance  with  a  definite  pattern  in  the  content  of  smaller  fragments. 
With  a  decrease  in  the  size  of  fragments,  in  line  with  the  general  increase 
in  the  quantity  of  small  fragments,  the  quantity  of  each  of  the  components 
increases  considerably,  which  leads  to  the  coordination  of  changes  in  the 
quantity,  for  instance  fragments  smaller  than  0.01  mm  and  smaller  than 
0.001  mm  (L.  A.  Iastrebova-Lidova,  1968)  or  the  colloidal  and  subcolloidal 
fractions  ranging  from  0.001  to  0.0002  and  smaller  than  0.0002  mm  (M.  V. 
Klenova,  1 965,  1968). 


YIUNS-1J0 
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In  «m»U  fragments  parMfllas  fisj#  0,01  to  0,001  m  prevail,  which  is 
aapaoiaUy  wall  prenvumood  wltwn  own  vertex!  to  a  100  par  aunt  a  urn  of 
fragments  smaller  than  0,01  mm,  As  could  \»  aspaotaO  l\y  the  onnvurtiion, 
thare  la  much  In  common  In  the  composition  of  the  small  fragwunta  found 
in  various  axHiaa  of  the  Ua rants  Sea  and  in  various  types  of  sadimanta 
(table  10), 


Occasional  deviations  are  probably  associated  with  inaoouraoioa  of  the 
pipette  method.  It  is  possible  that  the  increase  in  the  quantity  of 
fragments  smaller  than  0,000 *>  mm  in  almost  all  of  the  analyses  can  ha 
explained  by  the  prose  iao  of  salts,  which,  doapito  their  small  weight, 
loads  to  a  relatively  great  error  in  the  determination  of  their  quantity. 
The  predominance  of  small  fragments  ranging  from  0,01  to  0,001  non  is  also 


undo moored  by  investigations  of  the  meohaniual  aomposition  of  suspended 
partiales  in  the  Uax'ents  Sea  (N,  V,  Klenova,  195>2)  and  oorrespojtds  complete¬ 


ly  to  the  observations  of  Qripenberg  (1931* ),  that  the  suspended  partioles 
coagulate  primarily  to  this  si*o  at  normal  salinity  conditions. 


Table  18  brings  to  our  attention  the  great  similarity  in  the  composition 
of  the  small  fragments  of  undox'lying  layers  of  the  cqx’q  sample  K02U,  which 
also  is  very  uniform  aooox'ding  to  the  data  of  the  usual  mechanical  analysis. 
Though  the  data  concerning  the  composition  of  the  small  fx*agmenta  supplement 
our  concept  of  the  mechanical  composition  of  sediments  in  the  Barents  Sea, 
they  do  not  add  anything  to  our  understanding  of  the  rules  which  we  suc¬ 
ceeded  in  determining  by  studying  t.he  mechanical  composition  of  sediments 
by  means  of  the  standard  method.  Later  we  shall  see  how  the  rules  become 
manifest  in  the  composition  (mineral  and  chemical)  of  sediments. 
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chapter  mi 

smwiQAfiQN  ok  ukdinkims  m  thb  bauento  nu 

Tlw  firat  aedi«wnt  investigators  of  the  northern  aeaa,  including  the 
Uax'enta  boa,  {doluaeiok,  floggild,  Tlwulot)  noted  the  peculiar  stratification 
ohuiautoriaed  by  tl»  fact  tliat  the  pink  upper  layer  is  underlain  by  a 
graeniah-gray  or  gray  sediment* 

Uefoi*o  the  Soviet  investigations  no  other  changes  in  the  uodimont  ooiopo- 
sition  by  cores  wore  mentioned  in  litaru  tux's,  because  no  core  samples  had 
boon  taken* 

It  was  the  Max'ine  Scientific  Institute  (Ja*  V.  Samoilov  and  M.  V.  Klenova, 
1927)  that  launched  the  mechanical  analysis  by  layex*3,  mineralogioal  exami¬ 
nation  of  individual  fragments  and  tlto  summation  of  mineral  typos  by  mi  c  re¬ 
sections  from  coarse  silt  panicles  for  a  number  of  cores  not  longer  than 
37  om.  Tlxo  investigation  of  cox's  samples  demonstrated  that,  with  the 
variation  of  mechanical  composition,  an  enrichment  of  sediments  with  stable 
components  and  a  decrease  of  the  quantity  of  unstable  ones  takes  plaoe  in 
the  direction  of  small  particles.  This  permitted  us  to  draw  a  conclusion 
that  the  meohanioal  and  mineralogical  compositions  are  in  close  inter¬ 
relation  with  each  other,  A  variation  with  depth  was  supposedly  associ¬ 
ated  with  the  history  of  the  Barents  Sea  in  the  Post-Pleiocene  era  and,  in 
particular,  with  the  transgression  preceding  the  contemporary  period  of 
sedimentation. 
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During  the  first  expeditions  on  the  survey  ship  Parse!  (Persey),  the 
investigators  noted  not  only  ohanges  in  the  color  but  also  in  the  compo¬ 
sition  of  sediments,  and  in  a  number  of  cores  taken  from  the  southern 
part  of  the  eea,  the  greonish-gray  upper  layer  of  sand  and  muddy  aand  was 
underlain  by  a  gray  and  rosy-gray  mud  (T.  I,  Gorshkova,  1931) •  The  presence 
of  a  thin  layer  of  sand  on  the  surface  underlain  by  clay-like  sediments  was 
also  known  to  the  captains  of  commercial  trawlers.  On  the  first  commercial 
bottom  charts  of  the  Barents  Sea  the  information  was  generalized  as  out- 
orops  of  clay  occurring  in  situ  (M.  V.  Klenova,  1931,  1938).  The  presence 
of  gray  clay  under  a  thin  layer  of  the  Recent  sediment  or  directly  on  the 
bottom  of  the  underwater  slope  along  the  coast  of  Norway  was  already  pointed 
out  by  F.  Nansen  (190U).  0.  Holtedahl  (1929)  ascribed  this  to  morainal 
origin.  On  the  Human  Coast  (Murmanskiy  bereg)  the  sediments  of  the  Post- 
Glacial  transgression  (see  page  32)  were  represented  by  gray  and  bluish- 
gray  clay. 

V.  P.  Zenkevich  and  P«  S,  Vinogradova  (1935)  described  the  contact  between 
the  Recent  greenish-gray  sediments  and  the  old  bluish-gray  sediments  (blue 
day)  in  the  coastal  area  of  the  Barents  Sea  between  the  Rybachiy  Peninsula 
(poluostrov  Rybachiy)  and  the  Kil'din  Island  (ostrov  Kil'din).  Most  fre¬ 
quently  the  contact  was  uneven,  frequently  individual  lumps  of  the  blue 
clay  were  enclosed  in  the  layer  of  the  greenish-gray  sediments,  but  the 
few  centimeters  of  the  upper  bluish-gray  sediments  consisted  of  one  or  two 
sandy  interlayers.  In  several  cores  the  investigators  observed  a  thin  /311 
broken  interlayer  consisting  of  gravel  and  coarse  sand  at  the  interface 
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of  two  sediment  types.  On  the  basis  of  an  investigation  of  the  mechanical 
composition  of  the  cores  E.  K.  Kopylova  (M.  V.  Klenova,  1938)  was  able  to 
find  in  a  number  of  samples  taken  from  the  Barents  Sea  that  between  the 
surface  layer  of  sand  sediments  and  the  more  clayey  lower  layer  lies  an 
intermediate  stratum  representing  a  mixture  of  the  two  sediments  and 
forming  a  two-apex  graph  of  mechanical  composition. 

In  contrast  to  the  Recent  greenish-gray  layers  of  the  southern  portion  of 
the  Barents  Sea,  the  gray  and  bluish-gray,  more  or  less  clayey,  sediments 
are  devoid  of  chlorophyll  (L.  A.  Iastrebova,  1938).  They  contain  more 
carbonates  than  the  Recent  sediments,  effervesce  slightly  when  treated 
with  acids,  contain  less  organic  carbon,  but  the  colloidal  fragments 
(from  1  to  0.1  m)  contain  more  aluminium,  calcium  and  less  magnesium  and 
alkali  than  the  Recent  sediments  (M.  A.  Rateev,  191*8 ) . 

Roentgenographic  analysis  of  a  sample  of  the  old  clay  taken  from  the  Human 
Shoal  (Murmanskoya  melkovod'ye)  showed  the  presence  of  kaolin  together  with 
hydro-mica  (M.  A.  Rateev,  19l*8),  whereas  the  Recent  sediments  of  the  same 
area  contained  only  hydro-mica  of  the  numerous  clay  minerals.  This  was 
confirmed  also  by  the  method  of  dyeing  (see  page  261*).  The  old  bluish- 
gray  sediments  also  differ  from  the  Recent  sediments  by  a  number  of  other 
characteristics.  L.  A.  Iastrebova  (191*8)  mentions  their  greater  weight 
(density)  and  smaller  porosity,  greater  elasticity- and  viscosity,  a  higher 
degree  of  cohesion  and  internal  friction  in  comparison  to  the  Recent  sedi¬ 
ments.  Thus  it  could  be  assumed  that  the  underlying  Recent  sediments 
having  a  bluish-gray  or  gray  cblor  and  being  more  or  less  clay-like  have 
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been  formed  in  different  physical-geographical  conditions  in  comparison 
with  the  other  Recent  sediments.  However,  as  we  shall  later  see,  it 
could  not  be  asserted  that  throughout  the  entire  expanse  of  the  Barents 
Sea  they  have  one  and  the  same  Post-Glacial  age. 

All  these  data  call  for  a  detailed  description  of  the  core  samples  obtained 
from  the  Barents  Sea  by  means  of  splitting  them  in  a  dry  condition.  In 
the  fresh  cracks  of  dry  cores  it  is  possible  to  notice  characteristics  of 
sediment  stratification  which  escape  the  attention  of  an  observer  when 
examining  moist  cores  and  which  become  soiled  from  sawing  (E.  K.  Kopylova, 
1937)  and  cutting.  In  this  way  we  examined  712  core  samples  from  7  to  110 
cm  long  and  several  longer  cores  122,  137  and  I8I4  cm  long,  A  very  inter¬ 
esting  characteristic  of  the  stratification  of  the  Barents  Sea  cores  was 
an  almost  ubiquitous  presence  of  sandy  coatings  found  in  the  fom  of  spots 
whose  thickness  sometimes  reached  1  to  2  cm,  but  which  were  usually  negli¬ 
gible,  When  dried, the  cores  become  divided  along  these  coatings  and  spots 
into  individual  segments.  In  a  number  of  cores,  the  quantity  of  these 
coatings  was  very  great j  when  dried,  and  more  so  when  split,  the  respective 
core  became  divided  into  a  number  of  disks  consisting  of  a  more  muddy 
material.  The  arrangement  of  the  coatings  and  spots  is  not  irregular,  but 
they  form  pronounced  layers.  Thus  one  of  the  favorite  layers  found  in 
almost  all  of  the  cores  is  located  at  approximately  the  10-cm  mark  of  each 
of  the  cores.  In  most  instances  the  coatings  are  observed  between  the  7 
to  12-cm  marks.  Frequently  such  spots  occur  between  the  17  to  22-cm  marks, 
on  the  average  at  the  20-cm  marie.  In  longer  cores  one  can  find  such 
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coatings  at  the  30  to  3E>-cm  marks.  Regrettably,  the  cores  at  our  disposal 
are  not  very  long,  but,  evidently,  in  accumulation  areas  such  sand  coatings 
are  also  preserved  in  deeper  layers. 

The  sediment  stratification  is  expressed  by  several  means.  In  addition 
to  the  mentioned  sand  coatings  and  spots,  along  which  the  cores  can  be 
readily  divided  into  separate  segments,  at  places  one  can  observe  clay 
spots  in  natural  cracks  of  dry  cores,  which  sometimes  includes  shells. 

The  position  of  the  coatings  of  two  cores  obtained  from  adjacent  localities 
usually  coincides,  and  thus  they  indicate  changes  in  the  conditions  of  /312 
sedimentation.  Sometimes  also  changes  in  the  mechanical  composition  of 
sediments  occur  abruptly.  In  such  cases,  most  frequently  in  a  dry  condition, 
the  respective  core  becomes  divided  along  the  clay  coating  or  spot. 

Tiie  coatings  or  interlayers  of  sesquioxides  are  a  very  characteristic 
feature  of  stratification.  Sometimes  they  separate  the  pink  upper  layer 
from  the  gray  or  greenish-gray  lower  layer,  and  the  most  clearly  pronounced 
change  in  deoxidation  conditions  occurs  in  these  interlayers  (A.  V.  Trofimov, 
1939).  Iron  evidently  falls  out  from  the  interlayers  in  the  form  of  stable 
oxides  which  are  preserved  in  the  restoration  medium  of  the  lower  layers  of 
cores,  M.  M.  Ermolaev  (19ii8)  assumes  that  the  ferrous  interlayers  of  the 
cores  obtained  from  the  northern  part  of  the  Kara  Sea  (Karskoye  more)  corre¬ 
spond  to  the  periods  marked  by  an  active  Impact  of  the  Atlantic  waters,  i„e. 
to  the  warming  up  of  the  climate.  This  assumption,  however,  requires  an 
additional  verification.  The  ferrous  layers  frequently  do  not  contain  cal¬ 
careous  rhizopods  which  are  brought  by  the  Atlantic  water  and  are  found  in 
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great  quantities  in  the  restored  greenish-gray  and  bluish-gray  layers. 

Meanwhile  in  the  sediments  of  the  Arctic  Basin  (7.  M.  Saks,  N.  A.  Belov 
and  others,  1955)  the  pink  interlayers  in  comparison  with  the  bluish -gray 
layers,  are  considerably  enriched  with  the  Atlantic  forms  of  rhizopods. 
Obviously,  the  gray  sediments  underlying  the  pink  Recent  sediments  in 
various  layers  of  the  Arctic  Basin  and  its  marginal  seas  are  of  a  differ¬ 
ent  age. 

The  ferrous  interlayers  representing  the  old  weathered  strata  are  fre¬ 
quently  found  at  the  Interface  between  the  present  day  sediments  and  the 
older  underlying  layers.  From  our  point  of  view,  they  do  not  manifest 
simply  a  change  in  the  hydrological  regime  but  they  do  manifest  more  seri¬ 
ous  changes  connected  with  the  formation  of  relief  elements  and  depth 
variations,  including  the  arrangement  of  individual  morphological  elements 
of  the  sea.  In  local  areas  marked  by  a  retarded  sedimentation  and  partly 
by  washouts,  a  stable  oxidized  layer  is  formed  which,  when  buried  by  sedi¬ 
ments,  is  preserved  in  the  form  of  an  old  weathered  layer. 

In  order  to  interpret  the  vast  collected  material  concerning  the  structure 
of  cores  (2233  measurements),  the  frequency  by  percentages  of  individual 
layers  with  respect  to  the  number  of  measurements  of  the  thickness  of 
layers  and  their  position  was  oomputed  for  each  area.  Thus  the  most  fre¬ 
quently  occurring  positions  of  layers  were  clarified,  on  the  basis  of 
which  a  peculiar  rhythm  was  detected!  it  is  well  pronounced  in  the  upper 
30-ca  of  cores  and  slightly  less  pronounced  in  the  deeper  strata.  This 
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Fig.  122. 

Length  of  Cores  in  Connection 
with  Mechanical  Composition 

Key.  Lower  right-hand  section: 

Fragments  smaller  than 
0.01  mm 

is  explained  by  the  fact  that  a  much  greater  number  of  data  is  available 
for  the  upper  layers  than  for  the  lower  ones,  because  the  number  of  cores 
exceeding  30  to  UO-cm  is  small,  Xn  the  determination  of  the  position  of 
individual  strata  we  shall  utilize  all  of  their  types:  the  sand  spots, 
cleavages  along  the  clay  coatings,  ferrous  interlayers,  abrupt  changes  in 
the  mechanical  composition,  etc.  For  certain  areas  the  length  of  core  can 
also  indicate  ohanges  in  the  conditions  of  sedimentation.  A  direct  cause 
for  a  short  core  is  the  vertical  variation  in  the  density  of  sediments. 
When  working  with  the  same  bottom  corer,  the  length  of  cores  differs  in 
accordance  with  the  mechanical  composition  of  the  sediment  (fig.  122),  and 
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the  depth  reached  by  the  corer  in  the  bottom  can  to  a  certain  degree  be 
considered  as  an  indicator  of  the  overall  thickness  of  sediments  by  the 
vertical  (table  68). 


Table  68 

LENGTH  OF  CORES  IN  CONNECTION  WITH  THE  MECHANICAL  COMPOSITION  OF  THE 
UPPER  SEDIMENT  LAYER  (MEAN  DATA)1 


Type  of  sediment 

Number  of  cores 

Mean  length  of 
cores  in  cm 

Sand  ...... ....... 

20 

19,0 

Muddy  Sand . . 

25 

25,3 

Sandy  Mud  .  . . 

125 

34,1 

Mud . .  . . 

UiO 

44*1 

Clayey  Mud . . 

15 

53,6 

The  cores  were  obtained  by  the  GOIN  type  of  corer,  weighing  16  kg,  and 
differing  from  the  usual  Eckman  corer  by  the  presence  of  an  internal 
brass  axle  which  opens  the  core  lengthwise,  permitting  one  to  obtain 
undisturbed  samples. 


The  structure  of  the  Barents  Sea  floor  by  areas  was  described  earlier 
(see  Chapter  7).  Here  we  shall  discuss  only  the  general  characteristics 
of  stratification,  the  character  and  position  of  interfaces  and  the  vari¬ 
ation  in  the  mechanical  composition  of  sediments,  which  are  based  on  1050 
cores  analyses,  and  list  the  data  of  nicro-Paleontological  identifications 
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1,  Tb*  Nordkapp  Trench 

The  stratification  in  the  Nordkapp  Trench  was  interpreted  on  the  basis 
of  10  cores  whose  maximum  length  was  76  cm.  Hers  one  can  distinguish  two 
types  of  stratification.  In  the  western  part  of  the  trench,  the  change 
in  the  mechanical  composition  of  sediments  occurs  gradually-  (St.  1877, 

232  mj  St.  2786,  290  m).  Sometimes  also  the  color  shade  changes  gradually 
(St.  1070,  2itO  »).  In  the  eastern  part  of  the  area,  the  sandy  mud  layer 
is  underlain  by  a  rosy-gray  and  gray  clay  separating  the  layer  by  an 
abrupt  and  frequently  uneven  boundary  from  the  upper  layer.  In  the  cores 
one  can  distinguish  sandy  interlayers  and  spots  at  the  same  depth  levels. 
The  small  difference  in  the  position  of  the  layers  is  explained  by  differ¬ 
ences  in  the  rate  of  sedimentation,  which  at  St.  2786  (nearer  to  the 
continent)  is  greater  than  at  3t.  1070.  Thus  the  layer  at  the  3-cra  mark 
of  the  core  at  St.  1070  corresponds  to  the  layer  at  the  8-cra  mark  of  the 
core  at  St.  2786$  the  10-cm  mark  corresponds  to  the  32-cm  mark,  the  38- 
cm  mark  to  the  39-cm  mark,  the  U8-cm  mark  to  the  32-cm  mark.  The  sand 
spot  observed  at  the  U6-cm  mark  of  a  core  obtained  at  St.  2786  does  not 
have  its  counterpart  at  St.  1070,  but  the  respective  depth  of  62  to  6h  cm 
has  not  been  reached  by  the  corer  since  the  length  of  the  core  is  h9  cm. 

In  the  eastern  portion  the  discontinuous  layers  can  be  well  compared  to 
each  other  if  they  are  examined  separately  for  the  upper  Recent  layer  and 
for  the  lower  older  layer  of  sediments. 
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The  curve  characterizing  the  frequency  of  occurrence  (fig.  123)  has 
several  convexities  corresponding  to  the  interfaces  that  occur  most 
frequently,  on  the  average  at  the  3,  3,  10,  15,  17,  22,  26,  32  and  38- 
cm  marks*  The  presence  of  coinciding  depth  level  marks  xn  the  lower 
layers  of  the  cores  may  indicate  the  fact  that  the  intermediate  layor 
lying  between  the  underlying  gray  clay  and  the  upper  greenish-gray  sedi¬ 
ment  had  been  formed  in  situ  during  the  washout  processes  of  the  upper 
clay  layer,  in  aixy  case,  without  its  reaching  the  surface.  The  data 
from  stations  exceeding  200  m  in  depth  make  the  assumption  very  probable. 

/31it 

The  cores,  in  which  vertical  changes  in  the  composition  occur  gradually 
(fig.  12li),  pertain  to  areas  characterized  by  a  more  or  less  intense 
accumulation  process  (Stations  2672,  1070,  1877  and  2?86).  Abrupt  changes 
in  the  mechanical  composition  are  observed  in  cores  characterized  by  a 
thin  layer  of  contemporary  sediments  (Stations  153U  and  2673). 

2.  The  Murman  Underwater  Slope 

The  31  sample  cores,  10  to  5U  cm  long,  which  were  obtained  from  the  Murman 
Underwater  Slope  have  been  thoroughly  examined.  Most  frequently  the  strati¬ 
fication  is  characterized  by  abrupt  replacement  of  the  upper  greenish-gray 
sand  or  muddy  sand  by  gray  or  rosy-gray  mud  (clay)t  Sometimes  one  can  ob¬ 
serve  sand  spots  at  the  10  to  12-cm  narks  of  cores;  at  St.  666  this  coating 
appears  to  form  an  interface  beneath  which  a  thin  interlayer  of  greenish- 
gray  sandy  mud  and  gray  mud  was  observed,  whereby  at  a  distance  of  about 
20  om,  not  less  than  8  pairs  of  interstrata  occurred.* 

^The  determination  of "minerals  by  dyeing  yielded  gypseous  schist  for  the 
upper  and  lower  layers  of  the  sample  core  obtained  at  St.  666,  but  in  the 
bright  interlayer  an  admixture  of  beidellite  was  observed. 


rrr  1"- ' 
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Fig.  123.  Curve  showing  the  frequency 
of  layer  occurrence, 

1  —  the  Nordkapp  areaj  2  —  the  area  of 
the  Western  Commercial  Banks  (Zapadnyye 
promyslovyye  banki)j  3  —  the  Bear  or 
Western  (Medvezhinskiy)  Trench $  1*  —  the 
Bear  (Medvezhinskaya  banka)  Bankj  5  — 
the  underwater  slope  of  Spitsbergen. 
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The  cores  that  have  not  penetrated  the  Recent  sediments  are  expressed  by 
curves  in  which  the  frequency  of  occurrence  is  marked  by  convexities  at 
the  *  to  7 ,  10  to  11,  1U  and  20  to  21' -cm  marks,  bat  the  longer  cores  have 
the  convexities  at  the  30  and  1*1  to  li2-cm  marks  (fig.  12*). 


Fig.  12U.  Stratification  types  by  the  mechanical 
composition  of  sediments* 

a  —  areas  of  intensive  accumulation  (Stations  2672, 
1070,  1877  and  2786); 

6  —  areas  marked  by  a  small  thickness  of  contempo¬ 
rary  sediments  (Stations  1*3U  and  2673). 

(Symbols  are  explained  in  fig,  127.) 


In  front  of  the  entrance  to  the  Kola  (Kol'skiy  zaliv)  and  Motovski  (Motov- 
skiy  zaliv)  Gulfs,  the  old  blue  clay  reaches  the  surface  of  the  bottom  in 
the  area  marked  by  washouts  at  the  foothill  of  the  slope,  but  with  an  in¬ 
crease  in  depth  its  surface  sinks  and  the  thickness  of  Recent  sediment 
increases  (V.  P.  Zenkovich  and  P.  S.  Vinogradova,  1935). 
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As  in  the  caaa  of  the  Nordkapp  Trench  area,  chungaa  in  mechanical  compo¬ 
sition  occur  gradually  in  areas  char&oterieed  by  accumulation  (St.  2120, 
for  instance),  but  in  placea  where  the  old  sediment®  are  found  near  the 
surface  of  the  bottom,  tho  changes  occur  abruptly  (fig.  126 j  Stations  677 
and  1072).  It  could  be  remarked  that  at  shallower  depths  ( 1U3  and  161  m) 
to  the  north  of  the  Kil 'din  Island  (oslrov  Kil'din)  a  more  fine-grained 
material  has  been  found  in  the  underlying  layer  than  is  the  case  at 
greater  depths  at  the  entrance  to  the  Motovski  Gulf  (Motovskiy  aaliv)  and 
to  the  north  of  the  Rybachiy  Peninsula  (poluostrov  Rybaohiy)  (St.  663, 

210  m).  In  the  lower  layer  of  a  core  obtained  at  St.  2128,  N.  A. 
Volo3hlnova  discovered  few  Giblcides  refulgens  Montf. 

3.  Pro -Kanin  Area 


A  detailed  examination  of  lk  cores  from  12  to  38  cm  long  obtained  in  the 
Pre-Kanin  area  shows  that  the  underlying  layers  have  not  been  reached. 
Accumulation  predominates  in  the  area;  changes  in  mechanical  composition 

4 

occur  gradually  and  the  boundary  areas  are  not  olearly  marked.  Sometimes 
one  can  observe  a  slight  enrichment  of  minute  particles  at  the  1$  to  16- 
cm  marks  of  cores,  but  toward  the  bottom  the  sediment  becomes  similar  to 
the  upper  layer  or  a  little  more  sandy  (fig.  12?). 

k»  The  Kanin-Kolguyev  Shoal 
( Kaninsko-Kolguyevakoye  melkovod 'ye ) 


The  cores  from  the  Kanin-Kolguyev  Shoal  have  a  similar  character.  Out  of 
the  19  cores,  from  12  to  22  cm  long,  only  6  cores  disclose  the  bordering 
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layers,  soul  thoy  are  weakly  ^ronounoad.  Deeper  in  the  bottom,  the 
quantity  of  fragments  that  aw  ewullar  than  0,01  mm  inareaae  somewhat, 
hut  the  type  of  mwoltaniool  oompouition  does  not  change* 


Fig.  125>.  Curve  showing  the  frequency  of  ooourrenoo 
of  interfaces  in  cows  by  areas, 

1  —  the  Human  Shoal  j  2  —  the  Human  Bonk  5  3  the 
Central  Plateau  j  i*  the  Central  Elevation}  $  —  the 
Peroey  Elevation j  6  —  the  Northern  Plateau. 
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£,  The  Nu,  man  flank 
(Mumxnak&ya  fluuku) 

In  the  eastern  portion  of  the  Harman  Uank,  the  oorca  refloating  the 
Recent  period  of  sedimentation  (Stations  10??,  ?69,  26?»  10?0  and  255), 
oan  be  oompax*od  with  the  oox'oe  obtained  fi’om  the  Kanin-Kolguyev  Shoal, 
Bivox'ywhex'e  along  the  Kola  Meridian,  at  longitudes  35  and  36°  K,  the 
Recent  gxNieniah-gray  a  and  or  eandy  mud  is  undorlain  by  older  deposits  at 
the  9,  12  and  2,5-om  max'ka  of  the  aoraa  and  ao  on,  Sometimes  one  can  ob¬ 
serve  inters tratifioation  at  boundary  layers  j  in  some  instances,  adwixtux*e 
of  sand  with  gravel  ie  found  (St,  .1.535,  ooroa  1  and  2). 

N.  A,  Voloahinova,  examining  the  carea  obtained  from  the  northwoatorn  spur 
of  tlto  Murman  Bank  (St,  1535),  disclosed  at  the  6  to  9-om  marks  of  the 
Recent  greenish-gray  sandy  mud  Nonlon  umbilioatulum  Montagu,  var,  paoifion 
Cushman  «—  lj  Cibicidga  refulgana  Nontf.  — *  lj  at  the  35  to  39-em  rnai’ka 
of  the  underlying  x*oay-gray  mud  layer,  Casaidulina  noex^ossi  Cualunan  and 
radiolax'ia,  but  at  tho  bottom  of  the  core  in  the  lowor  layer  of  gi*eonish- 
gx*ay  aandy  mud  (at  the  60  to  63-om  marks )  Nonion  umbilioatulum  Montagu, 
vor,  paoifioa  Cuahraan  — *  lj  Casaidulina  laevigata  Orb,,  var.  oarinata 
Gun  Irian  —  1$  Olobigerina  —  1,"  Cibicides  sp,  — •  3» 
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6,  Area  of  the  Wes  torn  Commercial  Banks 
(Zapadnyye  prornyalovyye  bank!) 


This  area  with  its  ocraplox  bottom  relief  must  be  assigned  to  erosion 
areas.  However,  accumulation  does  occur  hero  to  a  small  degree,  but, 
duo  to  groat  depths,  the  process  is  considerably  smaller  than  in  shoaling 
ar«as. 
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Fig.  126.  Stratification 
in  the  eastern  portion 
of  the  Nordkapp  Trench 
— a  core  at  St.  1072. 

(Symbols  are  explained  in 
fig,  M.) 


Fig.  127*  Changes  in  the  mechanical  compo¬ 
sition  based  on  the  cores  obtained  from  the 
Pre-Kanin  area. 

1— fragments  smaller  than  0.01  mmj  2— from 
0,01  to  0,0?  mnj  3—1  row  0,0?  to  0.1  ramj 
h—0.1  to  1  ram. 


Almost  everywhere  along  the  Cape  Nordkapp-Bear  Island  (Bj/ra/ya)  cross 
section,  the  upper  layer  of  the  Recent  sandy  mud  having  a  yellowish-gray 
or  greenish-gray  color  is  underlain  by  a  gray  (sometimes  rosy-gray)  sedi¬ 
ment  with  gravel  (fig.  128),  in  some  cases  with  shingle,  which  character¬ 
ises  a  period  of  retardation  of  sedimentation  in  the  past  (St.  1337,  core 
2j  St.  236?,  St.  1138,  etc.). 
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The  curve  showing  the  frequency  of  occurrence  (fig.  123)  in  the  area  of 
the  Western  Commercial  Banks  is  marked  by  convexities  at  the  U*  7,  10, 

13»  17,  21,  2t  30  and  33-cm  marks  of  cores.  Changes  in  mechanical  compo¬ 
sition  along  the  Cape  Nordkapp-Bear  Island  (Bj^rn^ya)  cross  seotion  occur 
mainly  without  abrupt  stages  (fig,  129)  as  the  number  of  fragments  smaller 
than  0.01  rnm  gradually  increases  toward  the  bottom  of  the  cores.  Only  at 
the  30-cm  mark  (Stations  1137,  1138  and  1139)  and  sometimes  slightly 
higher  (Stations  1879  and  2707)  a  more  abrupt  discontinuity,  i.e.  the 
appearance  of  mud  in  the  form  of  a  more  or  less  thick  interlayer,  is  ob¬ 
served  in  the  cores  whose  upper  seotiona  contain  sandy  mud.  This  mud  has, 
as  a  rule,  light-gray  color  and  contains  carbonate  remains  so  that  it 
effervesces  when  treated  with  hydrochloric!  acid.  Sometimes  it  has  a  alight 
way-color  or  yellowish  hue. 

N.  A.  Voloshinova  found  at  the  32  to  3U-om  marks  of  oorea  (St.  1137) 
obtained  to  the  north  of  Cape  Nordkapp  t  Globigerina,  Cassidulina  laevigata 
Orb  > ,  var.  carinata  Cushman  —  2}  C,  nocrossi  Cushman  —  3 1  Cibiciden  re- 
fulgens  Montf.  —  5}  Nonion  umbilicatulum  Montagu,  var,  pacific a  Cuaiunan 
—  2j  Elphidium  incertum  (Williamson),  var.  clavatum  Cuaiunan  —  2j 
Angulogerina  angulosa  Williamson  —  1. 
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Jig,  128.  Sediment  stratification  along 
the  Cape  Nordkupp-Bear  Island  (BJjirn/ya) 
01*088  aection  in  the  area  of  the  Western 
Commercial  Banka  (Zapadnyyo  protnyslovyye 
banki)  (St.  11 38,  282  wj  from  the  11  to 
32-cm  oiarka  of  the  second  com).  The 
yellowish-gray  sandy  mud  lies  on  a  rough 
surface  of  gray  mud  with  gravel  at  the 
2?-cm  mark  of  the  core. 
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7.  The  Peohora  Shoal 
(Pechorskoye  melkovod'ye) 

At  the  8  to  32-cm  marks  of  cores  obtained  from  the  Pechora  Shoal  —  which 
is  a  typical  deposit  — *  one  can  observe  only  slight  traces  of  inter¬ 
ruptions  in  sedimentation  and  a  retarded  process  of  it.  As  was  pointed 
out  before  (la*  V.  Samoilov  and  H.  V,  Klenova,  1927),  the  lower  layers 
of  the  major  part  of  the  cores  contain  a  coarse-grained  sediment.  In  the 
area  of  the  Khaypuyrskaya  Cluba,  on  the  oontrary,  the  lower  layers  oontain 
more  fine-grained  material,  while  preserving  the  general  character  of  the 
mechanical  composition. 


Pig,  129*  Changes  in  the  mechanical  composition 
of  sediments  from  cores  on  the  Cape  Nordkapp-Bear 
Island  (Bj/m/ya)  cross  section. 

(Symbols  are  explained  in  fig.  127). 
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In  the  Khaypudyrskaya  Chiba  (St.  388)  N.  A.  Voloshinova  identified; 

Nonion  umbilicatulum  Montagu,  var.  pacifica  Cushman  —  2j  Astrononion 
stellatum  Cushman  et  Edwards ,  by  single  specimens,  Elphidium  sp.  —  Ij 
Anguiogerina  angulosa  Williamson  —  lj  Eponides  sp.  —  2. 

8.  The  Goose  Bank 
(Gusinaya  Banka) 

The  cores  obtained  from  the  Goose  Bank  (15  cores  10  to  56  cm  long)  pertain 
only  to  Recent  sedimentation.  This  is  manifest  by  the  considerable 
stability  of  the  stratification  of  interfaces.  They  almost  coincide  in 
the  first  and  second  cores  (fig.  130)  obtained  from  the  adjacent  areas, 
for  instance  at  St.  775  (190  m)  and  along  the  southern  slope  of  the  Goose 
Bank.  At  greater  depths  (St.  2610,  212  m  and  St.  1112,  288  m),  i.e.  in 
areas  marked  by  intensified  accumulation,  the  interfaces  are  displaced 
toward  the  bottom  of  the  cores,  which  attests  to  an  accelerated  accumu¬ 
lation  of  sediments.  The  presence  of  the  displacement  confirms  the 
r  sumption  that  the  material  taken  from  the  surface  of  the  Goose  Bank  is 
deposited  at  the  foothills  of  the  slopes.  At  shallower  depths  (St.  2505, 
lii6  m  and  St.  2509,  161  m)  one  can  observe  a  displacement  in  the  reverse 
direction,  i.e.  the  sedimentation  occurs  at  a  slower  rate.  As  a  result 
of  a  small  number  of  measurements,  the  curve  of  frequency  occurrence  did 
not  present  a  well  defined  pattern  (fig.  131). 


TRANS-130 


328/j 


Cm  2721 


Cm.  775 


Cm. 2510 


Cm  1172 


I 


17 


23. 


36- 


b2 

44 


5<ic# 


13C 


7 
9 
ft 

1  1C 


3C 


26 


37- 

03 


5ia 


7-, 


13 

21 


\3C 


27 

30 


38£- 


06 

09 


55cm 


3 

13- 


20- 


1#  26 
28cm 


ju  5Ci  uZL 


lb. 


m  -pw.aSfr- 
3C  23-c^- 


30 

32 


06- 


S3 

56 

60 


67 


7m 


43C 


3C 


Fig.  130.  Interfaces,  i.e.  sand  interlayers  in  cores 


1  —  St.  755,  190  mj  St.  2510,  212  mj  St.  1112,  288  mj  2 

1U0  mj  St.  1990,  225  m. 


(Symbols  are  explained  in  fig.  U6) 
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Fig.  131*  Curve  of  the  frequency  occurrence 
of  interfaces  in  cores  by  areas. 

1  —  Pre -Kanin  area;  2  —  the  Kanin-Kolguyev 
Shoal;  3  —  the  Goose  Bank  (Gusinaya  banka); 
k  —  the  Pechora  Shoal;  f>  —  slopes  of  the 
southern  island  of  Novaya  Zemlya, 
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Microfaunal  analysis  of  sediments  on  the  Goose  Bank  (Ousinaya  banka)  (St. 
239)  indicated  the  presence  of  the  following  organisms  from  2  to  Ii-cm 
in  the  cores:  Haplophragmoides  subglobosa  (Sars)  —  2;  Cassidulina  crassa 
Orb.  —  usually;  C,  laevigata  Orb. ,  var.  carinata  Cushman  —  seldom; 

Cass,  nocrossi  Cushman  —1}  Cibicides  sp.  —  seldom;  Cibicides  refulgens 
Montf.  —  seldom  (N.  A.  Voloshinova),  but  at  St.  2510  from  U  to  8-cm; 
Haplophragmiodes  sp.  indet.  —  1;  Reophax  scorpiurus  Montf.  —  1;  Eponides 
sp.  —  1;  Cibicides  refulgens  Montf.  *—  by  single  specimens;  Cibicides  sp. 
—  by  single  specimens.  In  the  lower  layer  of  the  core,  from  53  to  55-cm, 
the  fauna  was  not  observed. 

9.  The  Central  Plateau 
(Tsenral ’noye  Plato) 

Almost  all  of  the  cores  in  the  area  of  the  Central  Plateau,  as  in  the 
more  southern  areas,  such  as  the  Murman  Bank  and  the  Murman  Shoal,  had 
reached  the  underlying  layers,  which  characterizes  the  area  of  the  Central 
Plateau  as  an  area  of  slow  sedimentation  and  of  thinnessof  the  Recent  sedi¬ 
ments. 

The  cores  at  Stations  1062  and  1060  on  the  slopes  of  a  small  bank  having 
a  negligible  thickness  of  Recent  sediments  demonstrated  that  the  sandy  mud 
at  St.  1060  is  being  deposited  at  a  more  rapid  rate  than  the  muddy  sand 
at  St,  1062,  This  agrees  well  with  the  position  of  the  Nordkapp  Current 
which  flows  along  the  northern  slope  of  the  Murman  Bank. 
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The  major  part  of  the  cores  are  characterized  by  abrupt  changes  in  me¬ 
chanical  composition.  The  sandy  mud  of  the  upper  layer  is  replaced  by 
mud  and  later  by  clayey  mud.  While  on  the  Murman  Bank  one  can  observe  a 
sharp  transition  from  muddy  sand  or  sandy  mud  to  clayey  mud,  on  the  Central 
Plateau  the  underlying  layer  is  for  the  most  part  represented  by  mud,  which 
sometimes  in  deeper  layers  (for  instance,  at  St.  1060)  is  replaced  by 
clayey  mud.  This  clayey  mud,  in  contrast  to  the  southern  areas,  is  more 
viscous,  considerably  carbonaceous  and  less  saline* 


10.  Slopes  of  the  Southern  Island  of  Novaya  Zemlya 

The  cores  (all  together  11)  in  the  area  of  the  slopes  of  the  southern 
island  of  Novaya  Zemlya,  11  to  65  cm  long,  pertain  primarily  to  the  Novaya 
Zemlya  Trench  (Novozemel 'skiy  zhelob)  and,  in  connection  with  it,  they 
disclose  only  the  Recent  period  of  sedimentation.  The  boundary  layers  are 
expressed  by  cleavages  along  the  clay  patches  and,  less  frequently,  along 
the  sand  spots.  The  layer  from  10  to  12-cm  is  moat  clearly  pronounced. 
Further,  the  oleavages  at  St.  370  (10S  m),  St.  371  (101  m)  and  St.  372 
(10$  m),  i.e.  at  the  maximum  depths,  are  located  somewhat  higher  than  at 
St.  379  (120  m)  and  St.  030  (2$  »),  where  the  cores  contain  sandy  mud  which 
has  evidently  been  deposited  more  rapidly. 

The  sediment  becomes  somewhat  coarser  with  depth  (la.  V.  3a»oilov  and  H. 

V.  Klenova,  1927),  which  can  be  observed  at  the  deepest  stations  (St.  130, 
175  m}  St.  11*9,  120  »j  St.  ISO,  U*0  »). 
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According  to  V.  P,  Zenkovich  and  L.  A.  Iastrebova  (I9k6),  along  the  edges 
of  the  trench  the  increase  in  the  size  of  material  occurs  after  an  in¬ 
crease  in  the  quantity  of  particles  smaller  than  0,01  mm,  whereas  in  the 
central  section  the  mechanical  composition  is  characterized  by  a  great 
stability. 


11,  The  Northern  Shoal  of  Novaya  Zeralya 
(Severnoye  Novozemel'skoye  melkovod'ye) 

The  sediment  stratification  of  the  northern  shoal  of  Novaya  Zemlya  is 
presented  by  38  cores  9  to  7k  cm  long.  In  a  number  of  cores  the  layer  of 
Recent  sediments  is  thin.  The  interface  between  the  Recent  and  the  ancient 
sediments  is  sometimes  uneven  appearing  as  an  old  weathered  strata,  ferrous 
interlayers  (Stations  562  and  766),  enriched  with  gravel  (St,  2723)  and  so 
on.  Sometimes  a  mixed  layer  is  formed  (see  fig,  63,  Stations  1996  and  /321 

272$ 5  fig,  132),  The  cores  obtained  from  the  Novaya  Zemlya  Trench,  i.e. 
from  on  area  characterdzod  by  intense  deposition,  eithsr  contain  no 
boundary  layers  or  they  appear  as  olay  patchos  and  sand  spots  along  which 
natural  cleavages  of  cores  occur. 

When  comparing  the  upper  sections  of  the  cores  obtained  from  the  slopes  of 
the  bank  of  Qorbovye  Islands  (oatrova  Gorbovy)  (St,  2721j  lk0/201  m)  with 
thoaa  obtained  from  the  Novaya  Zemlya  Trench  (St.  1990,  225  ra),  it  can  be 
seen  that  the  boundary  layers  are  displaced  toward  the  side  characterized 
by  an  increase  in  thloknoaa,  i.e,  by  a  more  rapid  rate  of  sedimentation  at 
St.  1990  (fig.  130). 
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In  depositional  areas  changes  in  the  mechanical  composition  of  sediments 
occur  gradually*  The  underlying  layer  of  the  northern  section  of  the 
area  is  represented  by  clayey  mud  having  a  partly  rosy-gray  color  (St. 
562).  On  the  elevation  of  Gorbcvye  Islands  (ostrova  Gorbovy)  (St.  2719) 
the  Recent  sandy  mud  layer  is  underlain  by  mud,  also  having  a  slightly 
rosy-gray  color,  with  an  admixture  of  greenish-gray  rock  which  evidently 
lies  beneath  the  erosion  products,  as  in  the  case  of  St.  2725  (fig.  132). 
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Pig,  332,  Changaa  in  the  me¬ 
chanical  composition  of  sedi¬ 
ments  as  shown  by  the  cores 
taken  from  the  northern  shoal 
of  Novaya  Zemlya  at  St.  562, 
76  mi  St.  2725,  15?  mj  St. 
12251,  157  m.  Symbols  are 
explained  in  fig,  127, 


On  the  bank  of  Gorbovye  Islands  (ostrova 
Gorbovy),  the  upper  layer  of  cores  (St. 
2725)  does  not  contain  fauna,  but  the 
lower  layer  (from  15  to  19-cm)  consisting 
of  gray  mud  contains  Cibicldes  rafulgens 
Montf.  —  3j  Cibicides  sp.  —  3  (N.  A. 
Voloahinova ) .  N.  A.  Voloshinova,  ex- 
aioining  the  gray  sandy  mud  obtained  from 
the  Novaya  2emlya  Dank  (St,  766),  found 
that  the  layer  from  18  to  23  cm  contained 
sandy  rhissopoda  which  were  not  well  pre¬ 
served,  as  well  as  Lagena  marglnata  (Walker 
et  Jacob)  —  lj  Caooldulina  craaaa  Orb.  — 


lj  G.  Laevigata  Orb.,  var.  oarinata  Cushman  —  1}  Pullenia  bulloldea  Orb. 


seldom,  of  which 


Pullenia  bulloldos  is  of  interoat  since  it  reflects  the  effect  of  the 
Atlantic  water.  In  the  area  where  the  material  being  a reded  from  the  slopes 
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is  being  accumulated  (St.  127U),  to  the  north  of  Cape  Hope  (mya  Zholoniya), 
a  rich  and  variegated  microfauna  was  found  from  3  to  8-om  in  the  cores, 
as  for  instance:  Lagena  sp.  —  many?  Nonion  umbilioatulum  Montagu,  var. 
pacifica  Cushman  —  usually ;  Astrononlon  stellatum  Cushman  at  Edwards  — * 
usually;  Elphidium  arctic™  (Parker  et  Jones)  — >  very  many;  Elph,  Inciortv-m 
(Williamson),  var.  clavatum  Cushman  —  many;  Elphidium  sp.  — *  usually; 
Cassidulina  crassa  Orb.  —  many;  Cassid.  noorossl  Cushman  —  many;  Qlobl- 
gerina  Cristellaria  sp.  — »  usually;  Angulogerina  angulosa  (Williamson)  — > 

1;  Robertina  arcbica  1;  Miliolina  ap.  —  very  many;  Eponides  karsteni 
(Reuss)  —  many;  Eponides  sp.  —  seldom;  Cibicldes  refulgena  Montf.  — 
many;  Cibicides  sp.  —  many;  Qstracoda  sp.  sp.  —  many. 

12,  The  Central  Elevation 
(Tseneral'naya  Vozvyshennost ' ) 

The  Central  Elevation  is  represented  by  36  cores  from  8  to  6?  cm  long 
collected  by  the  survey  ship  Persei  (Persey).  Despite  their  short  length, 
a  number  of  cores  show  that  a  thin  (sometimes  less  than  10  cm)  layer’  of 
Recent  sediment  covers  the  underlying  rocks.  P.  S,  Vinogradova  (19U6) 
investigated  the  cores  collected  in  19l;0  from  the  survey  ship  Issledovatel ' 
where  the  Recent  sediment  covered  a  greenish-gray  and  rosy-gray  clay, 
which  was  sometimes  stratified.  The  underlying  layer  was  frequently  re¬ 
presented  by  a  dark-gray  mud  and  clay-like  mud  with  a  considerable  ad¬ 
mixture  of  fragmentized  material  at  great  depths  —  gravel  and  fine  shingle 
consisting  of  clayey  schist  and  calcareous  rocks;  at  places  the  lower  layer 
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had  the  marks  o f  washouts  from  ilia  underlying  in  situ  rocks.  Somutimaa 
the  reappearance  at'  greenish -gray  wudtly  sand  was  observed  under  a  rosy- 
gray  Mud  (St,  21*6?),  which  is  probably  associated  with  the  landslidiny 
of  sediments  down  the  steep  slopes. 
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fig.  13.3*  boundary  layers  in  sauumulation  areas  on  the 
aouth  of  the  Central  Elevation*  St.  61*2,  230  *nj  St.  61*3, 

222  m;  St.  61*1*,  2^0  m*  St.  61*l>,  269  mj  St.  61*6,  277  wj 
St.  21*7,  27  m«  Symbols  are  explained  in  fig,  1*6. 

In  comparison  with  the  cores  obtained  from  the  neighboring  deposition* 1 
areas,  the  boundary  layers  are  diaplaood,  i.e.  individual  layers  are 
oharaatsriaad  by  their  thinness.  Retardation  of  the  rat©  of  sedimen¬ 
tation  leads  to  the  development  of  a  ferruginous  weathering  proaeaa, 

(and)  the  fonnatlon  of  all  kinds  of  oo ha  roue  patches  and  spots.  In  a  da- 
prasaion  on  the  southern  alopa  of  tha  elevation  —  an  area  which  ia 
characterised  by  intense  accumulation  —  tha  boundary  layers  are  pro¬ 
nounced  for  a  groat  distance  (Stations  61*2,  61*3,  61*1*  and  others),  as  in 
the  case  of  the  cores  taken  from  the  southern  part  of  the  sea  (fig,  133), 
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VUa  mechanical  oompoeiilan  varies  HUk  along  the  vortical,  which 
testifies  to  rapid  sedimentation  and  la  confirmed  by  the  distribution 
pattern  of  chlorophyll  (V*  1',  Senkovioh  and  L,  A.  lastrebova,  1966), 

On  the  surface  of  the  elevation  and  lie  southwestern  spur,  where  the 
sedimentation  is  retarded  and  an  abrupt  change  in  mechanical  composition 
oa«ur«,  tha  increased  quantity  of  chloropliyli  in  the  upper  layer  ia  re¬ 
placed  by  a  small  but  a  very  stable  structure  of  it  in  tho  lower  layers 
of  tha  001*00, 

On  the  alopea  of  the  rlevution.,  with  an  increase  in  tha  thickness  of 
lieoant  sediments,  tha  wachaniaul  composition  of  the  underlying  layer  bo- 
oociaa  finer-grained  than  in  tha  aawe  layer  on  tha  elavation  itself. 

Title  indicates  that  during  tha  formation  of  tho  given  layer  tlio  Central 
Elevation  was  already  delineated  on  tha  bottom  i*elief  of  the  Barents  dea, 

lu  comparison  with  tha  Central  Plateau  (fig.  12$),  the  boundary  layam 
of  tho  Central  Elevation  have  bean  moved  uloaar  to  oaoh  other, 

13 »  The  Persey  Elavation 
(Voevyahotmoat1  Paraeya) 

Aaaarding  to  69  aorea  from  $  to  $1  om  long,  the  stratification  of  tha 
Peraey  Elevation  ia  identical  to  the  atratifioation  of  tho  Central  Ele¬ 
vation,  The  thiokiiesa  of  Heoent  sediment a  doe's  not  exceed  30  am,  and 
the  corea  dlaoloao  the  underlying  gray  and  roay-gray  layers  to  exist 
everywhere.  A  dotalled  examination  of  the  ooroa  indioatou  that  the 
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ooara« “grained  material,  whioh  enriches  the  sediments  on  the  Peraey  Ele¬ 
vation »  la  not  associated  with  the  melting  of  ice  and  icebergs,  but  the 
greatest  enrichment  is  observed  at  plaaea  where  the  ancient  rooko  lie 
near  tha  surfaae.  The  composition  of  boulders  and  their  Intense  voather- 
ing  (M.  V.  Klenova,  1936)  makes  one  think  of  their  local  origin.  The 
boundary  layers  recognised  ir  the  cores  taken  from  the  Peraoy  Elevation 
pertain  either  to  a  change  in  the  reoxidatlon  processes,  i.e.  of  the 
upper  layer  having  a  pink  color  and  the  lower  layer  having  a  gray  or 
pinkish-gray  color,  or  to  the  boundary  between  the  Recent  and  the  under¬ 
lying  layers. 

On  the  southern  slope  of  the  elevation  and  in  the  central  depression  one 
can  notiae  stratification  (St,  1026),  but  the  underlying  mud  —  whose  me- 
ahanioal  composition  is  marked  by  a  two -apex  graph  —  is  similar  to  the 
glaoial  mud  which  is  deposited  on  the  steep  slope  and  is  similar  to  the 
sediments  found  in  fjords  (St.  10l|l*) .  The  gray  mud,  whose  mechanical 
composition  is  expressed  by  a  two-apex  graph  and  which  was  found  on  the 
southeastern  spur  (St.  2li5£,  21*0  »)  near  St.  10i*l*,  ferns  an  interlayer 
in  the  greenish-gray  sandy  mud  (fig.  13U). 

In  connection  with  changing  conditions  in  sedimentation  and  in  the  de¬ 
nudation  of  the  underlying  layers,  the  mechanical  composition  of  sediments 
changes  considerably  along  the  vertical,  especially  in  the  eastern 
saotion  of  the  elevation  (fig.  131*,  St.  2686). 
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In  a  number  of  cores  tlie  clayey  mud  it*  again  underlain  by  a  more  uoarae- 
grained  material  (for  instance  at  Stations  2070,  2U!>.1?  and  so  on). 

From  22  to  2U-oa  in  the  ooro  obtained  at  St.  M122  in  the  western  part  of 
the  elevation  the  sandy  mud  consisting  of  smooth  shingles  of  light  sand¬ 
stone  contains}  Aiurcodiscus  —  2}  Sponides  —  oja.  —  lj  Cibioidea  reful- 
gena  Montf.  —  2  (N.  A.  Voloshinova ) . 

1U.  The  Bear  Bank 
(Medvezhinskaya  banka) 

According  to  the  72  cores  from  7  to  7U  cm  long  and  two  cores  136  and  181* 
cm  long,  the  greater  part  of  the  Bear  Bank  blankets  the  underlying  layers, 
as  in  the  other  areas  characterized  by  a  thin  cover  of  the  underlying 
layers,  the  boundary  surfaces  on  the  curve  of  frequency  occurrence  (fig. 
123)  lie  rather  closely  together  and  are  most  clearly  pronounced  in  the 
qpper  15  to  16  cm  layers  of  the  cores.  For  the  most  part  they  are  repre¬ 
sented  by  fractures  with  a  slight  admixture  of  sand,  but  in  some  cores 
the  interstratification  of  a  greenish-gray  muddy  sand  and  bluish-gray  mud 
is -well  pronounced  (for  instance  at  St.  1898a,  300  m,  at  the  foothills 
of  the  southern  slope  of  the  elevation). 

The  bluish-gray  sandy  mud  found  on  the  southeastern  slope  (Stations  1917, 
1918,  1922)  is  characterized  by  a  two-apex  graph  of  the  mechanical  compo¬ 
sition}  at  places  an  admixture  of  coarse-grained  material,  such  as 
gravel,  shingle  and  carbonate  remains,  is  found.  At  greater  depths  the 
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gray  underlying  layer  is  represented  by  a  gray  olay-lika  mud  (sometiwea 
with  a  alight  rosy-aolored  hue)  in  contrast  to  the  upper  layer  which  la 
devoid  of  miorofeuna. 

On  the  southern  slope  of  the  Bear  Island  Dank  the  cores  had  not  penetrated 
the  Recent  sediment.  A  gradual  enrichment  of  the  sediment  with  particles 
smaller  than  0.01  mm  is  observed  with  increase  in  the  depth  to  the  bottom 

(St.  1939,  19U0  and  others).  Among 
the  numerous  specimens  cf  microfauna 
these  species  were  observes  at  St. 

2008,  22h  m:  Lagena  aff.  haxagona 
(Williamson)  —  2j  Langena  sp.  ap.  «— 

3,  Angulo gerina  angulosa  (Williamson)  /32U 
— -  many;  Dentalina  communis  Orb.  —  1; 
Dentallna  sp.  —  lj  Nonion  umbilicatum 
Montf.  var.  pacifica  Cushman  —  many; 

Nonion  labradoricum  (Dawson)  —  seldomj 
Elphldlum  arcticum  (Parker  et  Jones)  —  seldomj  Elph.  incertum  (Williamson), 
var.  clavatvnn  Cushman  —  seldomj  E3.phldi.um  sp.  —  seldomj  Astronion 
stellatum  —  by  single  specimens j  (Cushman  et  Edwards)  — -  Cassldulina 
crassa  Orb.  —  very  many;  Cassldulina  sp.  —  seldomj  Cass,  nocrossi  Cushman 
—  many;  Cass,  laevigata  var,  carinata  Cushman  —  usually;  PuHenia 
bulloides  Orb.  —  hj  Qlobi gerina  —  many;  Eponides  karsteni  (Reuas)  — 
many ;  Eponides  sp.  sp,  —  many;  Cibicides  refulgens  Montf.  —  manyj  Cibi- 
cidea  sp.  sp.  —  very  many  (N.  A.  Voloshinova). 
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Fig.  13h.  Stratification  on  the 
Persey  Elevation  (St.  10hh>  200 
mj  St.  2686,  1^9  m)  and  changes 
in  mechanical  composition. 
Symbols  are  explained  in  fig.  h6 
and  127. 
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Wtum  examining  the  distribution  of  tha  lower  sediment  layer  on  tha  south¬ 
eastern  slops  of  tha  Dear  Island  Bank,  one  can  aoo  that  an  increase  In 
depth  In  tha  direction  of  tha  Bear  Island  Trench  (Medvezhinskiy  zhelob) , 
increases  the  quantity  of  minute  particles  not  only  in  the  upper  layer, 
as  has  already  been  pointed  out,  but  also  in  the  underlying  layer.  This 
attests  to  the  preservation  of  the  overall  character  of  bottom  relief 
during  the  sedimentation  of  the  gray  deposits.  One  can,  however,  note 
at  thu  same  time  that  the  amplitude  of  variation  in  the  mechanical  compo¬ 
sition  of  lower  layers  is  smaller  than  in  the  upper  layers.  In  addition, 
the  bottom  section  of  cores  does  not  contain  muddy  sand  whioh  is  widely 
represented  in  the  surface  layer,  even  at  great  depths.  It  could  be 
concluded  that,  with  the  preservation  of  the  overall  character  of  the 
bottom  relief,  it  was  considerably  softer  and  the  hydrodynamics!  regime, 
connected  with  the  present  day  current  system,  bore  a  more  active 
character. 


1$,  The  Underwater  Slope  of  Spitsbergen 

On  the  underwater  slope  of  Spitsbergen  we  had  studied  23  cores  from  9  to 
137  cm  long.  At  great  depths  the  cores  disclosed  very  stable  boundary 
surfaces  (St.  2852,  1*38  a;  St.  2853,  1*11  mj  St.  2857,  1*21*  m). 

In  connection  with  rapid  sedimentation,  variations  in  the  mechanical 
composition  along  the  vertical  are  comparatively  small j  the  general  sedi¬ 
ment  type  is  preserved  from  the  top  to  the  bottom.  Only  on  the  slope  of 
the  Zuid  Kapp  Trench  ( S/rkapp  or  Torellneset)  (St.  2051*,  33h  ra  and  St. 
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3296*  280  m)  can  one  notice  a  sharp  change  in  the  mechanical  composition 
of  sediments  along  tins  vertical*  as  well  as  the  effect  of  the  bottom 
relief  on  the  composition  of  the  underlying  layer t  mud  at  St.  31*96  and 
clay -like  mud  at  St.  2051*. 

In  comparison  with  the  neighboring  areas,  with  the  Bear-Spitsbergen 
Shoal  (Medvezhinsko-Spitsbergenskoye  melkovod ‘ye ) ,  for  instance,  the 
thickness  of  sediments  lying  between  individual  boundary  surfaces  has 
increased  somewhat  and  the  curve  is  rather  extended.  This  can  be  readily 
explained  by  the  nearness  to  the  source  from  which  the  material  is 
coming.  On  the  western  underwater  slope  of  Spitsbergen,  in  an  area 
characterized  by  active  action  of  the  Atlantic  Current,  the  sediments 
contain  a  considerable  amount  of  ralcrofauna.  This  was  disclosed  by  M.  A. 
Batalina's  analyses  (see  page  266)  and  is  confirmed  by  N.  A.  Voloshinova's 
findings.  The  last  station  on  the  western  slope  of  Spitsbergen  (20^0) 
representing  a  mixed  core  indicates  the  presence  of  the  following  forms: 
Lagena  sp«  sp.  —  usually;  Globlgerina;  Nonion  umbillcatulum  Montagu, 
var.,  pacifica  Cushman  —  usually;  N.  labradorieum  (Dawson)  — -  1;  Astro- 
nonlon  stellata  (Cushman  et  Edwards)  —  1;  Elphidlum  incertum  (Williamson), 
var.  clavatum  Cushman  —  seldom;  E.  arcticum  (Parker  et  Jones)  —  seldom; 
Angulogerina  angulosa  (Williamson)  —  3;  Cassidulina  crassa  Orb,  — 
seldom;  Cass,  nocrossi  Cushman  «—  seldom;  Cassid.  laevigata  Orb.,  var. 
carinata  Cushman  —  usually;  Mlliolina  sp.  —  1;  Eponides  karsteni  (Reuse) 
—  many;  Clbicldea  refulgens  Montf.  —  very  many;  Cibicldes  sp.  — -  very 


many 
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A  poorer  fauna  was  observed  by  N.  A.  Voloshinova  in  the  Zuid  Kapp  Trench 
(S^rkapp  or  Torellneset)  in  examining  the  lower  layers  of  cores  ranging 
from  20  to  2U  era  (at  St,  3296),  Here  in  the  pinkish-gray  mud  the 
following  organisms  were  found:  Nonion  labradoricum  (Dawson)  — *  1;  El- 
phidium  incertum  (Williamson),  Var.  clavatum  Cushman  —  many;  Elphidium 
sp,  —  seldom;  Eponides  sp.  —  by  single  specimens;  Cassldulina  crassa 
Orb.  —  many;  Cassid.  laevigata  Orb.,  var.  carjnata  Cushman  — »  seldom; 
Cibicides  refulgens  Montf.  —  3>  Cibicides  sp.  —  seldom. 

16.  The  Polar  Basin  Slope 


For  the  characterization  of  sediment  stratification  on  the  Polar  Bas-*n 
Slope,  1*1  cores  ranging  from  11  to  122  era  were  utilized.  Most  of  the 
cores  did  not  penetrate  the  Recent  sediment  layer.  The  boundary  surfaces 
are  usually  represented  by  ferrous  interlayers  with  accumulations  of 
ocherous  spots  and  they  are  confined  to  the  following  depth  levels:  from 
6  to  7,  15  to  17  and  20  to  22  cm  (fig,  135).  Abrupt  changes  in  the  compo¬ 
sition  of  sediments  are  observed  on  slopes  (Stations  2891,  Kl:93»  Kk99, 
K788,  K789  and  K799).  To  the  north  of  Franz  Josef  Land  the  cores  reflect 
processes  of  accumulation,  and  they  do  not  penetrate  the  Recent  sediment 
layer.  In  the  submarine  valley  lying  between  the  Bolshoi  (ostrov  Bolshoy 
lyakhovskiy)  and  Bely  or  White  (ostrov  Belyy)  Islands,  the  entire  core 
represented  the  in  situ  eroded  material  —  namely:  those  of  the  rosy- 
colored  marl  (St.  Kli99), 
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The  curve  representing  the  frequency  of  occurrence  for  the  Polar  Basin 
Slope  has  a  somewhat  different  character,  which  is  partly  reminiscent  of 
the  same  curve  for  the  northern  shoal  of  Novaya  Zemlya  (fig.  136).  The 
most  frequently  occurring  boundary  surfaces  are  found  at  a  depth  of  3 
cm  (which  is  basically  a  replacement  of  the  pink  layer  with  the  greenish- 
gray  or  gray  layer)}  at  a  depth  of  ?  cm,  10  cm  and  deeper  —  at  17  and 
25  cm  —  the  boundary  surfaces  are  not  so  clearly  pronounced.  Sharp 
changes  in  the  mechanical  composition  of  sediments  along  the  vertical 
are  noticeable  in  the  northernmost  part  at  approaches  to  the  Arctic  Basin 
Slope  (Stations  K79Q,  20U  at;  K793,  3 hh  ra;  K799,  250  m;  KL22/16,  289  m; 
KU93,  286  ra  and  others).  The  underlying  layer  of  all  of  the  cores  is 
represented  mainly  by  mud  with  a  two-apex  graph  of  mechanical  composition, 
which  is  very  similar  for  cores  at  various  stations.  This  attests  to  a 
similar  hydrodynamical  regime  during  the  sedimentation  process  of  the 
underlying  layers  and  can  be  explained  by  the  nearness  of  the  rim  of  the 
continental  shelf  of  the  Arctic  Basin.  As  in  the  previously  mentioned 
areas,  the  amplitude  of  fluctuation  in  the  mechanical  composition  during 
the  sedimentation  of  the  underlying  layer  was  less  than  at  the  present 
time.  At  great  depths,  here  (St.  283ii,  1700  m),  as  in  the  Greenland  Sea, 
a  certain  increase  in  the  size  of  material  is  observed  at  the  bottom  of 
cores.  It  is  weakly  pronounced  near  the  Nansen  Ridge  (St.  C37,  975  m; 

St.  238k,  1*83  m),  and  also  at  St.  K122/18  (230  m)  on  the  slope  of  the 
underwater  valley  of  Franz-Viktoriya  Trench.  To  the  north  of  Franz  Josef 
land,  the  surface  layer  of  sediments  (St.  K79ii)  contains  a  small  quantity 
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of  Foraminifera  shell  fragments,  spines  of  sponges,  (and)  radiolaria 
fragments,  which  have  evidently  been  brought  by  the  Atlantic  Current. 
Between  30  and  33*c»  of  the  cores  at  St.  K788  N.  A.  Voloshinova  identi¬ 
fied  the  following  organisms:  Nonion  labradoricum  (Dawson)  — *  2j  Kl- 
phidium  sp.  indet.  —  2;  Cibicides  refulgens  Hontf .  —  1. 

17.  The  Northern  Plateau 
(Severnoye  Plato) 

As  a  consequence  of  retarded  sedimentation,  the  thickness  of  the  modem 
sediments  blame  ting  the  vast  area  of  the  Northern  Plateau  is  insignifi¬ 
cant,  which  leads  to  the  appearance  of  ancient  sediments  in  the  lower 
section  of  cores.  A  maximum  thickness  (fig.  101)  was  noted  in  a  deep 
depression  merging  with  the  Franz -Viktoriya  Trench,  but  here  also  the 
thickness  of  the  Recent  sediment  layer  does  not  exceed  30  cm  for  a  con¬ 
siderable  area.  The  upper  layer  of  the  cores  which  had  been  taken  from 
the  submarine  bank  and  slopes  of  elevations  in  areas  where  the  water 
movement  is  fast  is  marked  by  a  negligible  thickness  of  Recent  sediments, 
and  is  represented  by  sandy  mud,  but  the  bottom  section  of  the  cores 
contains  gray  and  rosy-gray,  sometimes  bluish-gray  sediments  which  are 
frequently  enriched  with  gravel  and  shingle,  especially  at  boundary  sur¬ 
faces  (Stations  1033,  233  m j  121:8,  2^0  mj  28 9k,  236  raj  K81U,  232  »$ 

K912,  193  and  others). 
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Pig.  135.  Boundary  surfaces  on  the  submarine  slope  of  the  Polar 
Basin.  Cores  from  stations:  K790,  20i:  mj  K792,  520  »;  K793> 

3liU  m;  K79U,  231  ra;  K797,  281  m.  Symbols  explained  in  fig.  U6. 


;  Fig.  136.  Curve  of  frequency  occurrences  at  boundary  surfaces 

Iin  cores  by  areas. 

1— the  northern  shoal  of  Novaya  Zemlyaj  2— -the  Central 
Depression;  3— the  Northeast  (Nordaust)  Depression;  U-- the 
|  Polar  Basin  Bay;  5— -the  slope  of  the  Polar  Basin, 
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In  the  latter  cores  between  the  overlying  Recent  sediment,  pink-colored 
in  the  upper  layer  and  greenish-  and  bluish-gray  in  a  lower  layer,  and 
the  underlying  layer  consisting  of  a  rosy-gray  mud  or  clay-like  mud  one 
finds  interstratification  of  a  greenish-gray  sandy  mud  containing  gravel 
and  carbonate  remains  with  a  rosy-gray,  more  clayey  mud.  The  shingle 
and  gravel  found  on  the  boundary  surfaces  testifies  to  a  sharp  change  in 
conditions,  as  well  as  to  erosion  that  had  occurred  after  the  deposition 
of  the  r08y~gray  sediments. 


Cm.  571 


Cm  572 


Fig.  137.  Rhythmicality  of  sediments  in  the 
Northern  Plateau  area  (St.  571,  26l  mj  St. 

572,  315  m).  Symbols  are  explained  in  fig.  1*6. 

Key.  Horizontal  line  to  the  right  of  figure: 
light-gray 

A  number  of  cores  in  the  Northern  Plateau  are  marked  by  well  pronounced 
strata  of  the  ancient  ferrous  weathering,  for  instance,  at  St.  11*29,  at 
a  depth  of  25  to  27  cm.  We  are  inclined  to  consider  these  layers  as 
belonging  to  the  eras  characterized  by  an  inhibited  sedimentation, 
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sometimes  by  no  sedimentation  and  intensification  of  water  circulation, 
but  not  by  intensified  impact  of  the  Atlantic  Current  as  is  assumed  by 
M.  M.  Ermolaev. 

In  accumulation  areas  the  character  of  stratification  is  different? 
here  we  have  a  well  pronounced  boundary  between  the  pink  oxidized  upper 
layer  and  the  greenish-  and  bluish-gray  lower  layer  which  sometimes  has 
a  coffee-brown  hue.  At  the  boundary  one  can  frequently  notice  stratifi¬ 
cation  — -  alternation  of  layers  which  are  more  or  less  colored  by  brown 
oxides.  A  variation  in  mechanical  composition  occurs  gradually,  and  the 
mud  composing  the  upper  sections  of  cores  grades  into  clay-like  mud,  as 
we  go  deeper  into  the  bottom.  As  in  the  case  of  other  areas  in  the 
Barents  Sea,  here  we  note  permanent  boundary  layers  which  usually  extend 
along  the  clay  patches  that  form  natural  cleavages,  i.e.  the  rhythmical! ty 
observed  in  the  southern  part  of  the  Barents  Sea  also  occurs  here  (fig. 
237).  Most  frequently  the  boundary  layers  occur  at  sediment  depths  of 
6,9,  11,  13,  18,  20  and  2?  cm,  but  in  longer  cores  at  30  to  31,  35,  38, 

U0  to  Ul,  Wi  cm  and  so  on. 

In  washout  areas  the  cores  exhibit  consolidation  of  sediments  in  the 
lower  layers,  for  instance  near  the  Persey  Bank  on  the  slope  of  the  Franz- 
Vlktoriya  Trench  (St.  1967,  317  m),  in  the  central  section  of  the 
Northern  Plateau  (Severnoye  Plato)  (St.  1037,  275  ra),  on  the  southern 
slope  of  the  Persey  Bank  (St.  1258,  187  m),  on  the  underwater  slope  near 
the  White  or  Belyi  (ostrov  Belyy)  Island  (St.  K501,  229  m),  to  the  south 
of  the  island  (K775,  2h9  m)  and  at  other  points. 
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In  line  with  considerable  differences  in  the  lithologic  composition  of 
the  upper  and  lower  sediment  layers  in  the  Northern  Plateau,  it  Ja 
thought  that  the  erosion  pmuiuota  of  the  rocks  occurring  in  eitu,  which 
are  found  in  the  lower  layers  of  cores,  contain  specimens  of  the  ancient 
wicrofauna ,  A  number  of  samples  was  given  to  N,  A,  Voloehinova  for  ex- 
omination.  She  i'ound  that  near  the  King  Karl  Island  (Kong  Karl  l .and  or 
Kong  Karla  Land  or  Kongs^ya)  (at  St.  N?5,  892  m)  the  section  of  cores 
from  hO  to  h3  om  contained  Uihiuidaa  rofulgena  Nontf.  —  by  single  species, 

Between  the  Petraey  Kl@vat.ion  and  the  White  or  Belyi  Island  (oatmv  Belyy) 
(St,  N99,  850  m)  the  aandy  interlayer  with  gravel  and  carbonate  remains 
at  25'  to  27-om  marks  of  cores  contained  the  following  organisms  i  Non  ion 
umbilioatulum  Montagu,  var,  pacifies  Oualwwn  —  single  specimens i  N.  in- 
oertum  (Williamson) ,  var,  olavatun.  Cushman  —  single  specimens i  N,  lahra- 
dorioum  (Dewaon  /nioj/)  —  uingla  specimens}  Nonion  sjp.  and  fllobigorina 

—  single  specimens}  (iaaaldulina  owaan  Orb.  «.<  single  specimens j  Oaea» 
laevigata  Orb.,  var.  oarinata  Cushman  —  usually}  Casa,  nooroasi  (Uuihman 

—  lj  Criatollaria  ap.  —  1}  Kp  on  idea  ap ,  —  single  specimens}  Oibicidog. 
i^iifulgoiui  Nontf.  —  single  apeoimona j  Clbioidos  ap,  —  1,  i.o.  a  rich 

fo rami nif era  fauna {  howavor,  according  to  N,  A,  Voloahinova,  not  older 
than  Quaternary  period.  At  3h  to  hO-am  in  the  aame  core,  a  mixture  of 
gray  and  yellowish  mud,  which  had  a  lumpy  structure,  was  very  denuo, 
effervesces  when  treated  with  aoida,  ami  was  reminiscent  of  waahouts  of 
rocks  occurring  in  their  place  of  origin,  contained  the  following 
organisms  i  Globigerina}  Elphidium  inoartum  (Willi amaon ) a  var.  olavatum 
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A  little  Aj«  the  north  about*  .10  miles  to  the  south  of  the  White  oi’  helyi 
island  (o«t>.rov  belyy)  (dt,  MU)1*  3**0  »)  the  l*>wor  layer  of  gray  clay, 
which  was  vtenae  ano  heavy'  ami  had  a  somewhat  lumpy  structure  containing 
admixture  of  gravel  formed  of  daub  sandstone  and  other  rooks,  included 
the  following  organisms  at  the  depth  ranging  from  V>  to  17  mot  Olobi** 
UiJ'Ml  1  imAblhg v*  rA  4)au  1  f  1  os  Ouslwan  -  It  Nonlon 

ap«  seldom)  Klpht  d 1 urn  a i ■o 1 1 o \tw  { Park e r  e t  June a )  «•»  1>  Plphldlum  sp, 

1 1  ftlbh«  inuurtuw  (Wlinawaon)t  yar.  olayfttw)__Uua)eaai)  —  usually j 
Oaseidullna  orawsa  Orb.  —  many i  i.'asa »  laevigata  Orb^  var.  uartnata 
Uuahman  —  usually)  jjaas ._noojyaal  Uuahman  «*-  seldom)  MtlUVlina  ap.  indet, 
1|  Huliroina  ap,  — •  1)  Eponidea  an,  >—  It)  t'riotellaria  up,  •—  It  Uibi« 
cl  do  a  refuljjana  Moutf .  —  usually)  Giblotdea  ap.  —  seldom. 


To  the  weat  of  the  Ki»\g  Karl  lalanda  (Kon)j  Karl  hand  or  Kong  Karla  hand 
or  Non,?8^va)  (St.  Hl‘10,  .100  m)  the  gray  sandy  mud  replete  with  broken 
fragments  and  gravel  of  gray  schist  and  representing  washouts  of  the 
rocks  occurring  in  their  place  of  origin  (containing  only  small  patches 
of  aand  from  the  surface  layer  which  haa  been  formed  during  the  modern  era) 
contain  the  following  organisms  in  the  layer  ranging  from  1j  to  11  am  of 
q ore s i  Qlobigerlna)  hagena  marplnata  (Walker  at  Jacob)  —  lj  El 
tnuertum  (Williamson),  vat*,  clavatum  Cushman  —  by  single  specimens) 
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Ortw,  var.  rorlnaU  Quahwan  —  msivyi  Gaea,  thmhm&n  •«  sekiomi 
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uyualdy  |  sandy  rhiaopods  «*  k 


between  the  ahoal  of  the  King  Karl  Inlands  (Kong  Karl  Kami  or  Kong  Karlu 
l.amt  or  Kunga^ya I  ami  the  Kersey  Elevation  (St,  Hill ,  973  m)  an  inter** 
layer  with  miorofaunu,  which  lies  beneath  the  pink  mud  of  the  upper  layer 
an  «  rough  aurfaoe  of  the  underlying  sediments,  contains i  lUhioidea  re* 
fulsona  Mon  if*  —  Si  Gibioidea  an,  —  seldom i  but  the  dart  gray  mud  at 
depth  level  rouging  from  33  to  37  cm  la  characterised  by  a  somewhat 
richer  mlorofaunai  Uasaioulina  orasaa  Orb.  «-  1}  Gaaa.  laevigata  Orb., 
var.  oarlnaU  Uuahman  — *  ij  iqphldivw  ap.  indot.  —  li  CUobi^arina  ap. 

—  Ij  Cibluidea  refill  gana  Montf .  —  ?, 

On  the  western  elope  of  the  1‘eraey  Elevation  (bt,  Mil?,  2hQ  m)  the 
bluiah-gray  sandy  olay  with  shingles  of  aomi "decomposed  foldapur  send** 
atone  w i th  oarbonanooua  interatrata,  Criatallaria  ap,  —  1  and  fragments 
of  niicrofauna  ware  observed  at  .31  to  3?-om  mark  a  of  001*035  the  pinkish- 
gray  aandatone  in  the  bottom  of  the  acre  at  the  SO-cm  mark  contained! 
Qioblgorlnai  Klphidlum  inuortmn  (Williamson),  var*  olavatum  Quahman  — *  lj 
BIph,  InoovUuH  Will lama on  —  aeldomj  Nonion  sp,  —  3 j  Bponidea  Uaratani 
(Kouaa)  —  li  Eponidaa  ap,  —  lij  Gaaaidulinu  araaaa  Orb.  —  by  single 

>■*»■»  I*W*WII»  11  ■  i-nr»n  n-rr»i  i  -it  i  .  r  i  r  i  «-*+— *>  nn  *■  -■  i«- ■ 

apopimenaj  Caaa.  nooroaai  Guahman  —  lj  Gibloidea  refvilgona  Hontf,  —  2j 
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At  3  bo  marks  of  a  wore  taken  from  the  slope  of  the  Polar  basin  Hay 
in  the  eastern  part  of  tho  Northern  Plateau  (St,  191*6,  176  m)  the  pink 
mud  o  out  at  nod  GlbioUoa  ap.  iudat.  — <  1,  At  lit  to  .10 -cm  In  the  acres  tho 
dense,  dark-gray,  irregularly  at, ratified  mud  contained  sandy  rhiaopoda 
which  wore  not  well  preserved  —  at  Nemion  umbilioutulum  Montagu,  var. 
pacific*  Guahman  — -  Ij  GiMui.de  a  re  fallens  M  o  nt  f .  —  2 ;  Ciibioidea  sp. 

-  3« 


The  dark  greenish-gray  mutt  verging  on  sandy  mud  and  lying  between  27  and 
Itlt-om  in  a  acre  and  replete  with  remains  of  micro  fauna  in  a  vary  enriahed 
layer  between  lit  and  37-om  marks  contained  the  following  organisms  t 
hagena  sp.  sp.  —  b‘i  Astrononlon  stollatutn  Ouahrnn  «t  Edwards  —  r>’j 
Nonlon  xusbilioaftnUw  Monta^u^  var.  paoiftoa  Cuahiaan  —  usually}  Klphi- 
dium  arotloum  (Parker  at  Jones)  —  mat\>’i  Blph,  inoartmn  (Williamson), 
var.  olavatum  Guslwan  —  seldom}  Kiphldlmn  ap ,  — -  usually}  Casaidullna 
omasa  Orb.  —  many}  Gass,  no cross l  Cushman  —  many}  Crlstallaria  sp.  — 
i?l  Ntltolina  ap,,  ap,  —  6;  Cthiqldos  rafulgens  Montf,  —  manyj  Glblotdea 
sp,,  sp.  —  manyj  Qatmooda  —  seldom}  Qlobiftgrint* j  among  them  Gassidu- 
11 na  oraaaa  —  in  a  groat  quantity,  Lastly,  tho  sandy  mud  layer  in  the 
bottom  of  tha  oora  between  U^»  and  Sl-om,  whiah  was  mminisoont  of  the 
surface  layer  bvit  difforod  from  it  by  a  wall  pronounced  stratification, 
was  characterised  by  alternation  of  gray  and  pink  strata  containing  sandy 
rhiaopods,  single  Olbioidaa  rafulgens  Muntf.  and  few  Cibioides  sp,  (N.  A, 
Volos hi  nova). 
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A  core  at  St.  288$  at  the  foothill  of  the  slope  of  Franz- Viktoriya  Trench 
includes  light-gray  clay-like  mud  in  the  gray  mud,  the  former  having 
interstrata  and  pockets  (fig.  138).  A  sediment  layer  with  a  similar  me- 
chanical  composition  can  be  observed  at  28-cm  in  a  core  obtained  7  miles 
to  the  south  (St.  288h).  The  lower  sections  of  cores  (see  page  192) 
obtained  from  the  slope  of  the  Persey  Bank  contain  stratified  layers 
reminiscent  of  river  sediments.  When  analyzing  a  core  obtained  at  St. 

2889,  it  can  be  seen  that  a  well  cemented  mud  alternates  with  mud  'y  sand. 

18.  The  Western  (Medvezhinskiy)  Trench 

In  order  to  characterize  trie  sediment  stratification  in  the  Western 
Trench,  $2  cores  from  11  to  132  cm  long  were  utilized.  In  the  western 
paid;  of  the  trench  there  is  an  area  characterized  by  a  retarded  accumu¬ 
lation  in  which  the  recent  layer  10  to  20  cm  thick  is  underlain  by  layers 
of  different  types.  In  contrast  to  the  areas  described  earlier,  the 
transition  from  the  recent  layers  to  the  older  layers  does  not  contain 
traces  of  erosion  and  is  only  seldom  accompanied  by  interstratification, 
increase  in  the  size  of  the  material  and  similar  phenomena  associated 
with  a  sharp  variation  of  conditions  (Stations  1881,  U7$  mj  21$0,  U28  m; 

2369,  Ui8  m;  2791,  U92  mj  6$$,  296  m  and  others;  fig.  139).  The  boundary 
surfaces  are  usually  confined  to  2,  $,  7,  10,  12,  1$,  17,  22,  2$,  27-cm 
and  other  layers  which  in  the  upper  section  of  cores  are  moved  closer  to¬ 
gether  in  comparison  to  the  neighboring  areas  —  namely,  the  Western 
Commercial  Banks  and  the  Bear-Spitsbergen  Shoal  (Medvezhirisko-Spitsbergen- 
skoya  raelkovod'ye). 
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On  the  whole,  the  frequency  of  boundary  surfaces  indicates  a  retarded 
rate  of  sedimentation  and  it  is  evident  that  here  the  cores  embrace  a 
considerably  longer  time  period  than  in  other  areas.  The  great  length 
of  the  collected  cores  is  associated  with  the  fact  that  here  also  the 
ancient  layers  pertain  to  the  noncondensed  marine  layers.  Even  the 
usual  cores  penetrate  the  bottom  here  considerably  deeper  than  on  the 
elevation. 

Evidencing  the  stability  of  conditions  through  time,  the  variation  of  me¬ 
chanical  composition  by  cores  is  not  sharp.  Even  at  places  where  the 
underlying  layers  are  reached,  the  noticeable  variation  in  the  mechanical 
composition  —  namely,  the  transition  from  mud  to  clay-like  mud,  or  from 
sandy  mud  to  mud,  occurs  gradually. 

/330 

A  sample  taken  at  St.  111:3,  U?0  m,  was  subjected  to  microfaunal  analysis, 

A  greenish-gray  sandy  mud  layer  lying  between  It  and  7-cm  marks  of  a  core, 
examined  by  N.  A.  Voloshinova,  appeared  to  have:  Nonion  umbilicatulum 
Montagu,  var.  paclfica  Cushman  —  by  single  specimens;  Elphidium  incertum 
(Williamson),  var.  clavatum  Cushman  —  by  single  specimens;  Lagena  margi- 
nata  (?)  (Walker  et  Jacob)  —  1;  Pullenia  bulloides  Orb.,  —  1;  Qlobi- 
gerina;  Gaasidulina  laevigata  Orb.,  var.  carinata  Cushman  —  usually; 

Cass,  crassa  Orb.  —  seldom;  Cass,  nocrossi  Cushman  —  seldom;  Cibicldes 
refulgens  Montf.  —  seldom;  Cibicides  sp.  —  seldom;  Angulogerina  sp. 
indet.  —  1,  but  a  rosy-gray  more  fine-grained  mud  a  transition  to 
which  in  the  core  was  very  gradual  —  contained  the  following  organisms 
in  the  layer  ranging  from  1*5  to  1*7  cm:  Nonion  umbilicatulum  Montagu,  var. 
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pacifica  Cushman  —  seldom;  Cassidulina  crassa  Orb,  —  seldom;  Cass, 
laevigata  Orb,,  var.  carinata  Cushman  —  by  single  specimens;  Qlobigerina 
Cibicides  refulgens  Montf.  —  by  single  specimens;  Eponides  sp,  —  by 
single  specimens. 


Fig.  138.  Landsliding  of 
sediments  on  the  slope 
of  Franz- Viktor iya  Trench 
(St.  2885,  333  m;  from  2h 
to  52  cm  of  the  core). 


Fig,  139,  Stratification  and 
rhythm  in  the  Western  (Med- 
vezhinskiy)  Trench  (St,  655, 
296  m;  from  7  to  2h  era  of  the 
core). 


Of  greatest  interest  is  the  distribution  of  Oaasidulina  laevigata  which, 

according  to  the  investigations  by  V,  P.  Androsova  (1935),  is  most 

frequently  found  in  the  sediments  of  the  Barents  Sea  at  temperatures 

ranging  from  +3  to  +1.5°C  and  at  salinities  ranging  from  33.9  to  35.2 
o  / 

•  00,  i.e.  it  is  confined  to  more  saline  and  warmer  waters  than  Cassi- 


riulina  crassa  and  Nonionina  depressula 
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Thus  the  scarcity  of  this  organism  in  the  lower  sediment  layers  indicates 
that  the  sedimentation  had  occurred  at  lower  temperatures  and  salinities, 
i.e.  in  other  climatic  conditions.  The  use  of  the  quantitative  method 
of  microfaunal  analysis  in  the  future  will  evidently  help  determine  more 
definitely  the  age  of  the  underlying  layers  of  sediments  on  the  Western 
(Medvezhinskiy )  Trench. 

At  llj  to  16-cm  in  the  core  (St,  lllil),  the  gray  mud  enriched  in  rhizo- 
pods  contained  a  similar  composition  of  fauna,  however  the  admixture  of 
Atlantic  forms  wa3  slightly  greater?  Elphidlum  incertum  (Williamson) ,  var. 
clavatum  Cushman  —  seldom?  Nonion  umbillcatulum  Montagu,  var.  pacifica 
Cushman  — *  usually?  Pullenia  bulloides  Orb.  —  2?  Casaidullna  laevigata 
Orb,  var.  carinata  Cushman  —  2?  Bulimina  sp.  —  1?  Qlobigerina  sp.? 
Cibicides  sp.  —  seldom?  Cibicldes  refulgens  Montf.  —  seldom, 

A  considerably  poorer  fauna  was  found  by  N.  A.  Voloshinova  in  a  rosy-gray 
sandy  mud  (at  23  to  2li-cm,  St,  1157,  iilO  m)  near  the  southeastern  slope 
of  the  Bear-Spitsbergen  Bank  (Medvezhinsko-Spitsbergenskaya  banka).  Here 
she  identified  the  following  species:  Eponides  karsteni  (Reuss)  —  by 
single  specimens?  Cibicides  refulgens  Montf.  —  seldom?  Cibicides  sp.  — 
seldom?  Qlobigerina  sp.  —  1. 

At  a  smaller  depth  (St.  1936a,  280  m)  the  bluish-gray  layer  with  a  sLight 
rosy-colored  hue,  consisting  of  a  dense  and  heavy  sandy  clay  replete  with 
gravel,  shingle  and  fragments  of  shells,  contained  the  following  species 
at  15  to  18-cm  (according  to  N.  A.  Voloshinova) :  Trochammina  (?)  sp.  — 

1?  Lagena  sp.  1  — ■ »  1?  Lagena  3p.  2  — *  1?  Nonion  labradoricum  (Dawson)  — 
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by  single  specimens; Non.  umbilicatulum  Montagu,  var.  pacifies  Cushman  — 
by  single  specimens;  Astrononion  stellatum  Cushman  et  Edwards  — •  1;  Elphi- 
dium  incertum  (Williamson) ,  var.  clavatum  Cushman  —  usually;  Elphidium 
iocarbuw  (Williamson)  —  Ij  Elphidiuw  sp.  1  —•  2;  Glodigeiina  sp.  1  —  2; 
Globigerina  sp,  2  —  3;  Angulogerina  angulosa  (Williamson)  —  2;  Caasidn- 
lina  crassa  Orb.  —  very  mapy;  Cass,  nocrossi  Cushman  —>  seldom;  Cass, 
laevigata  Orb.,  var,  carinata  Cushman  —  very  many;  Miliolina  sp.  sp.  — 

7;  Cibicldes  refulgens  Mnntf.  —  seldom;  Cibicides  sp.  sp.  —  many; 
Eponides  sp.  indet  —  by  single  specimens,  i.e.  a  very  rich  fauna  of  a 
mixed  type.  This  is  completely  understandable  because  of  the  location  of 
the  station  in  an  area  where  the  warm  and  cold  waters  as  well  as  rapid 
currents  join  each  other. 

19.  The  Central  Depression 
(Tsentral'naya  Vpadina) 

The  major  part  of  cores  (£i*  cores  from  12  to  90  cm  long)  have  not 
penetrated  the  modern  sediments  in  the  Central  Depression.  Older  sedi¬ 
ments  can  be  observed  only  along  the  edges  of  the  depression:  on  the 
eastern  slope  of  the  Central  Elevation  (St.  21*73,  282  m),  on  shoaling 
ridges  (Stations  21*76,  269  ra;  21*81,  31*6  m;  21*82,  3£0  m;  7 £9,  30i*  m  and 
others),  as  well  as  on  the  southern  slope  of  the  depression  -  namely,  in 
the  area  characterized  by  active  impact  of  a  strong  branch  of  the  Nord- 
kapp  Current  on  the  slope  (Stations  1079,  266  m;  632,  33£  m;  7£7,  306  m 
and  others).  The  southern  part  of  the  depression  is  marked  by  a  well 
pronounced  transition  layer  in  the  form  of  a  clay-like,  and  usually  rosy- 
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gray,  sediment  mixed  with  a  more  sandy  greenish-gray  sediment,  as  well 
as  with  older  weathered  sediments  (fig.  lUO). 

The  major  part  of  the  cores  penetrating  the  modern  sediments  contain 
features  that  are  typical  of  accumulation  areas.  The  boundary  surfaces 
are  well  pronounced  in  them;  sometimes  they  contain  patches  of  sand  which 
follow  one  another  closely  (for  instance,  at  St.  768,  306  m,  near  the 
eastern  edge  of  the  depression;  fig.  lUO).  The  more  stable  boundary 
surfaces  «sre  clearly  manifest  on  the  curve  of  frequency  occurrence 
(fig.  136)  at  3,  7,  10,  12,  1 5,  18,  20,  22,  26  and  28-cm  marks.  The 
number  of  measurements  for  deeper  strata  was  very  small. 


Vertical  changes  in  the  mechanical  composition  of  the  sediments,  which 
were  detected  earlier  (la.  V.  Samoilov  and  M.  V.  Xlenova,  1927),  are  also 
confirmed  by  later  observations.  The  underlying  layers  have  a  different 
mechanical  composition  (more  fine-grained),  but  at  the  bottom  of  the 


surface  layer  one  can  sometimes  notice  an  increase  in  the  size  of  material 
(St.  765).  N.  A.  Voloshinova,  examining  a  layer  lying  near  a  relatively 
shallm  ..nrik  between  the  northern  and  southern  sections  of  the  depression 
(St,  76k)  30k  m)  found  that  it  consists  of  a  mud  having  a  slightly  rose- 
colored  hue  bett.  ien  15  and  3U-cm  marks.  The  upper  layer  consisting  of  a 
greenish-gray  sandy  mud  contained  the  following  species  at  6  to  8-em 
marks:  Haplophragmoides  sp.  —  by  single  specimens;  Nonion  umbilicatulum 
Montagu,  var,  pacifica  Cushman  —  by  single  specimens;  Cassidulina  crassa 
Orb.  —  by  single  specimens;  CaBsidulina  laevigata  Orb.,  var,  carinata 
Cushman  «—  by  single  specimens;  Cibicides  refulgens  Montf.  — 


1;  Pullenia 
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bulloides  Orb.,  whereas  the  gray  clay  of  the  lower  layer  (from  17  to  22 
cm)  contained  only  sandy  rhizopods  badly  preserved  —  Cibicides  sp. 
Between  9  and  lU-cm  marks  of  the  core,  she  disclosed  a  well  pronounced 
transitional  layer  with  ocherous  inclusions  and  gravel  consisting  of 
smooth  grains. 


Fig.  lUO.  Stratification  in  the  Central  De¬ 
pression  — -  St.  757,  306  tn;  St.  768,  306  m; 

St.  770,  2U5  m.  Symbols  are  explained  in 
fig.  U6. 

20,  The  Northeast  (Nordauat)  Depression 
(Severo-Vostochnaya  Vpadina) 

In  the  Northeast  Depression,  as  in  other  deep  areas,  deposition  prevails. 
Altogether  28  cores  from  1$  to  6h  cm  long  were  utilized.  Uniform  cores 
were  obtained  from  the  greatest  depths;  their  vertical  composition 
changes  gradually.  They  have  well  pronounced  boundaries  in  the  form  of 
clay  patches  and  —  leas  frequently  —  sand  patches,  as  in  the  case  of 
other  accumulation  areas.  However,  the  boundaries  are  somewhat  displaced 
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toward  the  surface,  which  attests  to  a  considerably  retarded  sedimentation. 
A  well  pronounced  boundary  layer  in  the  form  of  ocherous  spots  and  ferrous 
interlayers  was  observed  at  the  5  cm  depth,  less  frequently  at  the  7  cm 
depth;  the  layer  laying  at  2  and  3  cm  depths  appears  mainly  to  be  a 
transitional  layer  between  the  pink  and  pinkish-gray  upper  layer  and  the 
greenish-gray,  less  frequently  bluish-gray,  lower  layer. 

The  cores  obtained  from  shallower  areas  or  from  places  nearer  to  the 
slope  of  the  northern  shoal  of  Novaya  Zemlya  disclose  the  characteristics 
of  interrupted  and  undisturbed  sedimentation,  interstratification  of 
sediments  having  a  different  color  (fig.  11*1),  accumulation  of  brown 
oxides,  interlayers  of  gravel  (Stations  2696,  261  m;  2698,  365  roj  1979, 

317  m  and  others).  These  features  are  already  known  to  us.  The  deeper 
segments  of  a  number  of  cores  disclose  ferrous  interlayers  that  charac¬ 
terize  the  surface  of  ancient  weathering  (fig.  11*1),  which  sometimes  is 
twice  repeated  (for  instance,  at  St.  1977,  313  m  —  between  7  and  10  cm 
and  between  39  and  1*6  era). 

Changes  in  the  mechanical  composition  more  often  than  not  indicate  in¬ 
crease  in  the  size  of  material  toward  the  bottom,  which  is  sometimes 
gradual,  sometimes  abrupt  (fig.  11*1).  The  lower  layers  (Stations  2697, 
2690,  2700,  2902  and  00  on)  are  represented  by  sandy  mud  which  is  well 
assorted,  whereas  the  uppor  sections  of  cores  are  represented  by  a  mud 
reminiscent  of  a  clay-like  mud. 
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At  maximum  depths  the  cores  had  not  penetrated  the  modem  sediment  which 
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A  microfaunal  analysis  (N.  A.  Voloshinova)  in  the  shallower  section  of 
the  area  (St.  1973,  21ii  m)  disclosed  the  presence  of  the  following  forms 
between  2  and  5 -cm  marks  of  cores  in  the  gray  sandy  mud:  Elphidium  in- 
cert  um  (Williamson) ,  var.  clavatum  Cushman  —  1;  Olobigerina  —  1;  Cassi- 
dulina  nocrossi  Cushman  —  single  specimens}  Cibicides  refulgens  Montf. 
—2}  Cibicides  sp.  *—  2;  but  at  greater  depths  in  a  gray  sandy  mud  whose 
uneven  surface  is  covered  by  the  upper  layer  the  following  species  were 
disclosed  between  29  and  31-cm:  Cassidulina  crassa  Orb.  —  1}  Cassid.  sp« 
indet.  —  2}  Cibicides  refulgens  Montf.  —  single  specimens;  Cibicides  sp. 
—  seldom. 


21.  The  Polar  Basin  Bay 
(Bukhta  Polyarnogo  Basseina) 

The  sediment  stratification  of  the  Polar  Basin  Bay,  which  forms  an  inter¬ 
mediate  area  between  the  Barents  and  Kara  Seas  and  the  Arctic  Basin 
proper,  is  extremely  peculiar.  33  sample  cores  ranging  from  11  to  6£  cm 
have  been  utilized  to  characterize  the  area. 

The  frequency  of  occurrence  curve  for  the  Polar  Basin  Bay  (Fig.  136)  is 
similar  to  the  curve  characterizing  the  Polar  Basin  Slope.  The  moat 
frequently  occurring  boundary  surfaces  are  confined  to  the  3  and  7-cm 
depth  levels,  less  clearly  to  the  11,  16,  19  and  21-cm  depth  levels.  The 
upper  layers  coincide  by  areas,  but  the  lower  layers  of  the  cores  are 
characterized  by  the  fact  that  the  greatest  magnitudes  of  frequency  of 
occurrence  in  the  Polar  Basin  Slope  are  more  separated  in  comparison  with 
the  bay,  which  ia  evidently  due  to  a  greater  speed  of  sedimentation  cn 
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th«  slope. 

The  wt'.s*  typioal  I*  xturo  of  stratification  in  th«  «nraa  i«  the  ferrous 
interlayers,  wUl oh  ana  frequently  qonnoUdated  and  form  nodes  whan  dry. 
According  to  N,  N.  Kmolaev  U9|»H),  who  investigated  the  oaves  obtained 
to  the  north  of  the  area,  the  ferrous  interlay#*  s  are  associated  with  a 
poriod.i o  and  more  intense  inflow  of  the  Atlantic  water. 

Because  the  ferrous  Interlayers  occurring  In  the  entity  expanse  of  the 
Uuronta  boa  are  mainly  confined  to  waahoot.  areas  or  ancient  waatherod 
layers  caused  by  a  retarded  sedimentation,  it  seems  to  ua  that,  N,  rt. 
Ermolaev's  hypothesis  inquires  a  closer  examination,  One  of  the  beat 
examples  of  such  stratification  is  a  core  taker.  at  St,  l?bt>,  390  m 
(fig,  99)  where  the  ferrous  interlayers  are  found  from  13  to  llj,  29  to 
,30  and  56  to  65-cm  depth  levels  of  the  pink  sediments , 

In  a  cor©  tuken  ut  St.  I960,  3^9  m,  at  a  distance  of  It'  miles  to  the  south 
of  St.  1266  and  on  the  slope  of  the  Northeast  (Nordaust)  Bank,  the  sane 
ferrous  interlayers  lie  nearer  to  the  bottom  surface  --  at  5  oj«,  19  cm 
and  3S  to  37  cm.  At  the  latter  depth  level  one  can  find  interlayers 
containing  rich  ferrous  formations  with  gravel  between  which  a  layer 
(approximately  I  cm  thick)  of  gray  clay-like  material  with  an  oaherous 
band  lie*  at  a  distance  of  1  mm  from  the  upper  .surface.  Thus  here  we 
have  a  representative  layer  of  ancient  weathering. 

In  the  greater  cart  of  tua  cores  the  lower  l^yer  is  more  fine-grained 
than  the  upper  layer.  'Hie  variation  it,  i-nrlwiioal  composition  occurs 
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\wvM'rt»HH\y  fivw  nAtviy  wud  tu  mud  and  day*  Vika  mud  (.dtatiuna  wjjrt,  Mlurt 
and  other#).  flown tima#,  a#  \n  thu  ruse  of  a  vimai  obtained  at  Hi,  19fw), 
a  Nhavp  ahaiMja  In  swuhaninal  maapotjUion  W4ko*  plane,  The  core#  obtained 
at  aha  blown r  depth#  and  fhnvw  underwater  alopea  ara  character! &ad  hy  an 
increase  in  the  #i@e  of  material  in  the  lower  layern  (f»t  •  Nfl(X),  199  roj 
ih,  NflOP,  913  wj  fli,  KB1D,  193  m  and  other#),  a#  va#  the  oaae  in  the 
Northeaat  (Nordauat)  Uepresaion,  Naan  the  slops  of  the  Northern  Shoal 
of  Novaya  Itoulya,  the  llauwnt  qreenishwgray  sandy  lay  on  is  underlain  by  a 
roay-gray  olay-like  wutl  — *  am  erosion  of  the  underlying  typo  of  marl. 

The  quantity  of  perttoiea  a  mail  an  than  0,01  mm  appeared  to  equal  05,9?!. 
Tlu»  ooarae-flrained  material  in  the  bottom  of  the  ooroa  ia  aomo times  re- 
pluuotl  hy  a  more  fine-grained  sediment  (for  instanoo  St.  19UH,  195/2^0  m, 
on  a  slope  leading  to  the  extreme  eastern  spur  of  the  b>ann-Vikioriya 
Trench).  in  the  lower  layer,  the  olay-like  mud  is  i  md  on  the  slope  of 
a  shoal  between  the  Vil'ohck  band  (nomiya  Vil'oheka)  and  the  great  depths 
of  the  Polar  Basin  Hay  (Hi.  NdO*.,  193  m),  N,  A,  Voloahinova  identified 
the  following  speoies  in  the  greenish-gray  muds  Nonion  sp,  indet  —  ?; 
Oloblgarina  —  3;  Gihicidaa  refulgsna  Monti’.  *—  1,  but  in  the  lowest  part 
of  the  core  filled  by  a  dense  and  heavy  yellowish-gray  mud  (with  a  slight 
greenish  hue),  which  was  similar  to  interlayers  found  in  other  cores,  no 
miorofauna  waa  found  between  the  25  and  27-cm  levels. 

Thus  also  in  the  Polar  Qasin  Bay,  where  as  a  result  of  a  alow  sediment 
deposition  older  layers  were  evidently  disclosed  in  the  cores,  no  micro¬ 
fauna  older  than  the  Quaternary  was  found. 
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Am  was  eaUbUtthed  liy  S,  V,  Nruavieh  \9*h>)»  the  diffusion  of 

bottom  #«\utlons  oowurn  wiowly  In  the  uorw«,  ami  it  la  posalbl#  to  ubaHrvw 
burled  wut or  in  a  vwHioal  cus'oa-aoetioo,  whose  oompoaUlon  refiaeta  the 
salinity  of  waters  of  the  old  basin*  The  cores  obtained  from  the  llaronta 
Boa  wore  not  studied  from  this  point  of  view,  but  the  visual  examination 
and  tasting  of  aamploa  disclosed  that  the  lower  layers  of  the  ft  ray  and 
bluish-gray  sediments  were  leas  saline  than  the  upper  Heoent  layers.  In 
connection  with  It,  several  analyses  were  made  of  the  water  squeenad  out 
of  the  upper  and  lower  layers  of  the  cores'  obtained  at  V  stations  In  the 
northern  portion  of  the  Barents  Boa,  where  a  deoraaao  in  the  salinity  of 
lower  levers  occurred  most  frequently ,  The  01'  and  S0|t*  that  evolved  from 
the  viator  (A.  S.  Pakhomova)  consisted  of  0.^3  to  l,h9^  of  Cl"  and  Q.B6  to 
2.0111  of  30^'  for  the  upper  layers  of  varied  mechanical  composition 
(Stations  K790  on  the  Polar  Basin  Slope,  1?U6  and  K77S  on  the  Nox*thorn 
Plateau).  In  the  lower  layers  of  cores  having  the  usual  salinity 
,/^taticms  K790  on  the  Polar  Haain  Slope  and  1017  in  the  northern  portion 
of  the  Bear  (Medveahinskiy)  Trench  at  10  And  20  cm,  Stations  2o9h  and  12lj6 
on  the  Northern  Plateau/  the  quantity  of  Cl/  fluctuated  from  O.lxU  to  l.Qb^, 
but  the  quantity  of  SOj^  from  0,91  to  1.8?^,  Fox'  the  mud  fi'om  the  lower* 
layei*s  of  the  cores,  which  was  marked  by  a  decreased  salinity  (not  saline 
at  taste),  and  obtained  at  Stations  19itfl  in  the  Polar  Basin  Bay  (3h  cm), 
K775  (1*>  and  30  cm)  and  l?ij8  (20  cm)  in  the  Northern  Plateau,  the  content 
of  Cl  was  expressed  aa  follows:  Q.6U;  0,6?;  0.39  and  0.6W,  but  the 
content  of  SO^"  1.78;  1,^7;  1.63  and  1.661!, respectively. 
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Thua  ft  waa  iwpuaaibla  to  uaiaUUah  it  apacific  rula.  The  ratio  of  the 
auVfurlc  ton  ta  chlorine  vkUuloaed  a  definite  pattern  of  change  only 
with  reaped  to  at.  Here  In  the  upj>er  layer  of  pinkish-grey  clay 

it  equaled  1,}R,  at  the  lh-em  mark  of  the  001*0  in  a  Hflhi-tjrey  wtui  it 
equaled  3, lit,  and  at  the  30-em  mark  lit  a  Uanae  roay»aray  clay  it  waa 
It, Id,  i.e.  it  refloated,  aa  in  the  ease  of  uhlorine,  a  considerable 
dilution  of  the  haain  during  the  deposition  of  the  lower  sediments,  Tlia 
investigation  of  uhanRaa  in  salinity  of  tho  hurled  waters  of  ancient 
haaina  in  the  Barents  fk>a,  and  generally  in  the  northern  aoaa,  ia  a 
problem  of  the  future. 

On  the  charts  indi eating  the  mechanical  composition  (fig,  lit?)  of  the 
underlying  layers  of  cores,  we  have  marked  the  data  pertaining  only  to 
areas  oharaotariwed  by  thin  layers  of  Recent  sediments,  i.e.  to  areas 
where  tho  Recent  sediment,  is  divided  by  a  sharp  boundary  front  the  older 
layers.  It  can  bo  aeon  that  during  the  deposition  of  the  old  layers, 
which  we  cannot  determine  because  of  the  absence  of  data  as  to  the  abso¬ 
lute  age,  certain  relief  elements  had  already  existed  in  the  Barents  Sea, 
but  they  evidently  had  a  rather  milder  character.  Thus,  for  instance,  on 
the  Central  Elevation,  the  variation  in  the  mechanical  composition  of  the 
sediments  indicates  a  transition  from  elevated  areas  to  the  Central  De¬ 
pression  on  the  north  and  to  the  underwater  gulf  on  the  south,  but  the 
mechanical  composition  fluctuated  in  a  considerably  smaller  range  than 
at  the  present  time.  At  the  present  time  muddy  sand  is  being  deposited 
on  the  slopes  of  the  Central  Elevation;  at  great  depths  the  muddy  sand  is 
replaced  by  sandy  mud  or  mud;  but  no  material  coarser  than  sandy  mud  was 
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found  In  the  underlying  layers.  j 

The  mechanical  composition  of  aedimcnta  on  the  underwater  elope  of  the 
Uear-Hpttsbergen  Hank  (MedvoRhinsko-Bpitsbargfimakaya  banka)  la  replaced 
in  the  same  way.  At  great  depths,  where  at  the  present  lime  muddy  stand 
or  sandy  mud  verging  on  the  former  is  being  deposited,  the  underlying 
layers  contain  mud  which  is,  for  the  moat  part,  fined "grained  verging  on 
ulay-like  mud,  sometimes  actually  clay-like  mud,  A  sharp  replacement  of 
muddy  sand  with  sandy  mud,  and  mud  with  clay-like  mud,  as  we  noticed 
above,  mostly  in  connection  with  the  erosion  layers*,  wu3  disclosed  in 
the  southern  part  of  the  sea  —  on  the  Murman  Bank,  Murman  Shoal  and  on 
the  Central  Plateau.  In  a  milder  form,  this  is  repeated  along  the  cross 
section  Cape  Nordkapp-Baar  Island  (Hjjirn^ya)  where  the  clay-like  mud  was 
not  found  in  the  lower  layers,  A  very  distinct  stratification  is  observed 
in  the  souther.,  portion  of  the  Central  Depression  (St,  1076)  and  partly 
on  the  Novaya  Kemlya  Shoal, 

The  mere  mention  of  the  areas  shows  that  they  are  confined  primarily  to 
the  streams  of  the  most  potent  currents.  It  is  evident  that  the  pene¬ 
tration  of  Atlantic  waters  results  in  the  appearance  of  a  sharp  boundary 
line  between  the  upper  and  lower  layers,  the  former  of  which  is,  for  the 
moat  part,  greenish-gray  or  yellowish-gray  and  more  coarse  grained,  and 
the  latter  either  gray  or  rosy-gray  or  bluish-gray. 

Changes  in  the  mechanical  composition  occur  in  a  set  pattern  in  the  area 
of  the  Northern  Plateau,  At  places  where  the  most  fined-grained  material 
is  deposited  at  the  present  time,  the  underlying  layers  of  cores  contain 
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a  more  coarse-grained  material  —  the  variation  occurring  sometimes  with 
interruptions,  at  other  times  with  gradual  transitions.  This  indicates 
also  a  recent  change  in  the  hydrological  regime  which  is  evidently 
connected  with  the  formation  of  the  present  bottom  relief  in  the  northern 
portion  of  the  Barents  S©a,  which  involves  the  sagging  of  the  Western 


Fig.  lh?.  Mechanical  composition  of  the  underlying  sediment 


layer  in  the  Barents  Oea. 

l--sandy  mud  (10  to  30^);  2 --mud  (3r>  to  ^07.);  3— clay-like  mud 
(more  than  of  particles  smaller  than  0.01  mm);  U— gray; 
^--bluish-gray;  0 — rosy-and  pinkish-gray. 
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The  greater  part  of  boundary  surfaces  in  the  cores  taken  from  the  Barents 
Sea  is  associated  with  changes  in  hydrological  regime,  which  causes  inter¬ 
ruptions  in  sedimentation.  Such  is  the  basic  boundary  between  the  Recent 
greenish-gray  sediment  and  the  ancient  gray  sediments  having  various 
shades  of  colors,  in  which  changes  in  sedimentation  are  accompanied  by 
erosion  phenomena  —  i.a.  by  accumulation  of  coarse-grained  sediments, 
formation  of  a  transitional  layer,  etc.  Sometimes  the  gaps  in  sedimen¬ 
tation  nr  the  retardation  of  the  rate  of  sedimentation  is  manifest  by 
enrichment  of  the  surface  layer  with  sesquioxides  which  are  preserved  in 
cores  in  the  form  of  ancient  weathered  layers  (fig.  1U3). 


Fig.  1U3«  Ancient  weathered  layers. 

1 — St.  1977,  312  m.  Increase  in  the  density  of  a  ferrous  interlayer 
at  the  39-cm  mark  of  core  in  the  Northeast  (Nordaust)  Depression;  '<?— 
St.  3310,  U00  m;  26-cm  of  core.  An  ancient  weathered  layer  on  the 
surface  of  a  bluish  gray  clay  in  the  Bear  (Medvezhinskiy )  Trench;  3 — 
St.  26^9,  h}?  m.  Gradual  enrichment  of  the  sediment  with  sesquioxides 
without  gaps  in  sedimentation  in  the  Northeast,  (Nordaust)  Depression. 
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It  is  mol’s  difficult  to  explain  the  development  of  sand  patches  and  spots 
in  the  greenish-gray  Recent  layers.  As  we  learned  above,  they  are  charac¬ 
terized  by  a  wide  distribution  and  stability  of  layers  along  the  vertical* 
especially  in  the  cores  taken  from  locations  lying  relatively  near  to  one 
another.  In  ouch  instances  the  sand  patches  and  spots,  along  which 
cleavages  occur  when  in  a  dry  condition,  usually  coincide  with  an  accuracy 
of  one  cm,  and  their  alternation  in  a  cross  section  creates  a  definite 
rhythm.  It  is  evident  that  they  reflect  certain  phenomena  marking  the 
activation  of  the  hydrological  regime  over  the  entire  expanse  of  the  sea, 
or,  in  any  case,  over  vast  regions  of  it.  Because  the  interlayers  are 
especially  well  pronounced  in  the  southern  part  of  the  sea,  they  evidently 
cannot  be  associated  with  the  ice  regime.  In  addition,  it  can  be  pointed 
out  that  in  the  cores  taken  from  areas  far  off  the  coast  the  cleavages  do 
not  occur  along  sand  patches  but  along  clay  spots. 

Often  the  rhythm  at  high  latitudes  is  expressed  by  the  structure  of  ice 
cover  (for  instance,  Viktoriya  Islands  /ostrov  Viktoriya7)j  however,  in 
the  sedimentation  of  sand  patches  the  rhythm  embraces  longer  time  intervals. 

On  the  basis  of  a  change  in  the  chlorophyll  content  of  cores,  V.  P.  Zenke¬ 
vich  and  L,  A.  lastrebova  (19^6)  concluded  that  the  rate  of  sedimentation 
varies . 

On  the  basis  of  the  concept  about  the  po3t-glacial  age  of  the  bluish-gray 
sediments  /according  to  G.  De-Geer  (1910),  8000  years  ago7  and  of  the 
thickness  of  the  layer  ranging  from  30  to  35  cm,  the  writers  assume  that 
the  rate  of  sedimentation  of  the  Recent  deposits  is  approximately  1  cm  in 
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250  years,  i.e.  0,01*  mm  a  year.  This*  agrees  wall  with  the  computations 
ol'  the  rate  of  sedimentation  for  the  Polar  3aain  Bay  (M.  M,  Ermolaev, 

19UB)  and  for  the  Central  Arctic  (V,  N.  Saks,  N.  A.  Belov,  N,  N.  Lapina,  ,'33$ 
1955). 

The  same  rate  of  sedimentation  can  be  calculated,  when  examining  changes 
in  the  mechanical  composition  of  cores  (M.  V,  Klenova,  19LB).  According 
to  computations  uy  A.  P.  Burdykina,  which  Wei's  based  on  the  veight  of 
particles  brought  into  the  sea  by  rivers,  the  rate  of  sedimentation  in 
the  southeastern  portion  of  the  Barents  Sea  equals  1,1  cm  in  1000  years. 

Thus  the  various  methods  of  computing  the  rate  of  sedimentation  leads  to 
the  figures  of  the  same  ordex-,  Assuming  that  the  mean  speed  is  O.Olx  mm 
per  year,  the  time  intervals  between  the  sedimentation  of  individual  sand 
interlayers  in  the  cores  equal  2000  to  2^00  years. 

The  activation  of  the  hydrological  regime  that  is  manifest  in  these  inter¬ 
layers  had  evidently  embraced  periods  from  2  to  3  decades.  During  this 
time  deposition  of  the  smaller  particles  did  not  take  place,  but  relatively 
larger  3and  particles  accumulated  on  the  bottom.  Ice  and  wind  could  hardly 
be  considered  as  the  agents  exercising  a  direct  influence  on  sediment 
transfer.  A  more  likely  agent  of  transfer  is  the  riding  of  sand  particles 
by  the  sea  foam  (V.  P»  Zenkovich,  1937).  It  can  be  assumed  that  at  times 
an  intensified  surf  occurred  in  dry  weather,  and  that  the  waves  eroded 
the  dry  coastal  sand  and  transferred  it  for  a  considerable  distance.  Thus 
the  formation  of  sand  interlayers  can  be  associated  with  a  periodic  in¬ 
tensification  of  the  circulation  of  atmosphere.  On  the  other  hand,  the 
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increase  in  the  circulation  of  the  atmosphere  determined  also  an  in¬ 
tensified  water  movement  in  the  system  of  permanent  currents.  Consequently, 
these  causes  acted  in  harmony,  causing  gaps  in  the  sedimentation  of  fine¬ 
grained  material  and  the  preservation  of  a  more  coarse-grained  material. 

The  sand  interlayers  in  the  cores  taken  from  the  Barents  Sea  can  be 
compared  with  the  sandy  shall  Interlayers  found  in  the  sediments  of 
southern  seas,  for  instance,  in  the  Caspian  Sea  (Kaspiyskoye  more)  where 
P.  Q.  Popov  (I9h7)  succeeded  in  associating  them  with  the  periodic  fall 
in  the  sea  level,  which  is  also  determined  by  changes  in  the  atmospheric 
circulation. 


